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miles, and stores an important amount of water. Krom morning until about 2 ()’clonk, at_which tin'le the water
used 4t Ware reaches this point, this pond has to supply the mills doring low stages of the river, and is thus liable
to be drawn down about 3 feet, The night-flow of the stream is ponded heve for about two months in a very dry
season, hut in some years there is, throughout, a waste over the dam at night. The ordinary spring-freshet rvise oy
the dams is in the neighborhood of 3 feet, The large upper pond holds back ice through the winter, and long
enough so that it usually becomes well rotted before going' out.  Oceasionally gorges form in the river below
'J‘hm'x'uli]w, and cause hackwater there temporarily ; in extreme cases the river has even been set back into the il
and o stoppage of work foreed.

From Thorndike to Ware, a distance of 7 miles, the valley is open and the stream bordered by uarrow
weadows,  The statement was made, on not very goold auntherity, that at some point below Ware o privilege with
15 feet fall is elaimed, but this section of the river is generally deseribed as flat and presenting little opportunity
for the use of power,

At Ware the character of the stream changes for a time, and within the limits of the village it deseends about
W feet over rock ledges. The Jowest privilege is occupied by the George L. Gilbert Manufactnring Company,
which has also two large mills above at Gilbertville, The dam here is a low framed strocture, running diagonally
geross the x-ii'er, and giving a fall of 7 feet at the mill. The manufacture at the latter comprises fine flannels,
soft woolens, and blankets, and 7 sets of eards are run.

Above this privilege the Otis Company has two dams, three falls, and three large mills. The upper dam rung
aeross a rocky gorge, and bas an extreme height of 30 feet.  The roll-way is 117 feet long, 30 feet wide at the hase
and 6 {eet at the top; the face is nearly of quite vertical. The dam is built of granite in cement, and on either side
is dovetailed nto the solid rock. A race 1,000 feet, more or less, in length conveys water from the bulkhead to
the upper mill, where 400 {a) or more horse-power is in use, under 28 feet fall.  The tail-water from the upper min
is carried by a short race to the second mill and is then discharged into the viver. At this mill a fall of 19.3 fect
and something over 200 horse-power are inuse.  The water thus far used, having been returned to the river, is held
by the second dam, and on the north side furnishes 121 lhorse-power, under 16.3 feef, fall, to the Otis Compangy’s
lower mill, and on the south side of the river is utilized by Messts. C. A. Stevens & Co., manufacturers of flannels
and dress-goods.,  As already stated, the Otis Company lLas large works at Three Rivers. At Ware it manufactures
maiuly denims, ticks, and checks, but also runs an important portion of its works on hosiery. In the mills here
are operated 32,750 spindles anid 662 looms, and employment is given to 1,450 hands,

The supply of water is commonly sufficient for running the mills at full capacity throughout the year, and
during the trying summer of 1882 there was a slight shortage for only eight days. All the improvements at Ware
are of the most substantial nature, and especially so on the premises of the Otis Company. The mills are of stone
or brick, and on the company’s grounds the races are walled with granite masonry.

Between Ware and Gilbertville, 4 miles, the river is bordered Ly flat meadows, and the fall is said to be too
small to adinit of a water-privilege.

At Gilbertville all the fall is owned by the George H. Gilbert Manufacturing Company. The same kinds of
goods are made as at its mill in Ware; 31 sets of cards arve run and 550 hands employed. The lower privilege,
as at present improved, embraces 14 feet fall, which can be increased 6 or 8 feet by extending a moderate distance
down stream. This privilege is not for sale, but power is rented to N, G. Reed for a box-shop and a swall grist-mill.
The two suceeeding falls above, of 18 feet and 20 or 22 feet, respectively, are nsed by the Gilbert company, furnishing
to two wills an aggregate of about 600 horse-power.  The river-bed in this viei nity is mainly composed of gravel
and bowlders. The immediate valley is rather narrow, and the village is very prettily located on rising ground.
The poundage above the lower dams is small, but the upper dam sets the river hack a long way and affords a good
storage.  Still further up the stream is said to continue quite flat on to the Hardwiek paper-mill privilege, but no
examination was made above Gilbertville, 14 miles from the mouth.

The Swift river~The Middle branch of the Swift river has its source in North pond, in the town of Orange;
ruunting southerly, it is joined, a mile or two above Infield, by the East braneh, and again, a couple of miles below
the village, by the West branch.  The distance, by river, from North pond to Three Rivers is 30 miles. The total
area dradued is 209 square miles. The stream is considered to he quite uniform, well sustained in suwmer, and
well suited to manufacturing,  So far as could learned there are no storage reservoirs for use during the dry
season, although it is said that they could be built without mueh difficulty; but there are a number of natural
pouds in the basin, and above Infield the Middle branch frequently spreads ont, and so forms a chain of several
pouds wlong its course.  The country drained, by the Middle branch at least, is hilly, and tolerably well wooded
with a young growth of timber,

The first water-privilege above Three Rivers, on Swift river, is at Barrett's Junetion, about 2 miles from the
mouth, and is owned by the Barrett’s Junction Water Power Company. The dam is about 120 feet long between
abutments, 10 feet high, and was built in 1881 at an approximate cost of $5,000. It rests on rock, and is built up
as a log crib-work sloping each way from the top. Tt sets the river back for about half a mile, giving a very good

a The fulls at the two upper levels have recently heen thanged somewhat, but with the old fall of 25 or, 26 feet at the firat level,

the wheels were rated at a total of 340 horse-power,
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storage. A long canal runs from the vicinity of the d.am, cutting somewhat across a bend of the stream and leaving
room in between for mills. Near the lower end of this race a small side canal carries water to a wheel from whieh,
by wire cable, power is transmitted several hundred feet across the river to the works of the Springfield Soapstone
C})Yl]pallﬁ'7 which rents 125 horse-power,

The fall on this privilege is 20 feet, and the available power is estimated by the water-power company at 500
horse-power in a low stage of the river. The company owns 65 acres of land in the bend of the river, said to be
level and well suited for sites for mills and a village. The dam, canal, and land have eost about $20,000. The
company wishes to sell its land and lease the power; the rental charged the Springfield company, aud which would
probably be the same for other concerns, is about 89 per horse-power. A short distance Lelow the dam Jabishk
brook, quite an important little stream, empties inlo the river. The deisign is to bnild another dam below the
mouth of this brook, and then to use its warer and the waste from the upper dam to run the soapstone works, leaving
the whole power from the main canal still for rental. The New London Northern railroad proposes to cross the
river on a bridge for which the abutments of the new dam shall serve as supports, and to run conveniently thtough
the company’s property. The power available here may be estimated as follows:

Tstimate of power at Barvett's Junetion.

RAINFALL ON BABIN, Flow por et
. : second, - ) Bffective
Stago of river, lg‘gzzn:(xg)e average fov The01g§’1‘cvz::lrhm " | horse-pow.
Spring. | Summer. [Autumn. | Winter, || Yoear. hutgx‘f?b) ’ er utilized.

Inches. | Inches. | Inches, I Inches. || Inches. § Sq.miles. | Qubic feet. | 1 foot fall. | 20 feot full,

Low water, dry YEar ..o .oeaviniienrnmnniiiaeas 00 10, 22 200 \L
T.oW WRLET, AVOIAEE FOAT . e e ramac e ramcrancernaaes 113 12 12 10 45% 207 120 13,63 270 125
Availablo 18 months, AvVerage year...... voueseenn.. 140 15, 80 ( 320 J
‘ .
o Including that of Jabish brook. : b In low water the flow and power can bo doubled for 12 hours,

At Bondsville, a little way farther up stream, the Boston Duck Company owuns two falls, both improved. At
the time this place was visited the lower dam and canal had been built, and the company designed to erect soon a
mill in connection for the manufacture of some kind of cotton goods. The available fall on this privilege is 21.2
feet, and leaves nothing of importance down to Barrett’s Junction, a half-mile below,

The two dams at Bondsville are in style of construction almost exnctly alike, varying slightly in dimensions.
The lower was built in 1879, and cost $14,000, It is of stone in cement, cat bed and build, and is of nniform
construction from face to back, with roll-way 145 feet long. The base is 16 feet, the height 12 feet from top of
apron-stone to top of eoping, and the face has a batter of an inch and a half to the foot. The coping-stones
project 12 inches from the face of the dam, are 12 inches thick, 9 feet long, and slope back at the rate of perhaps
lin4, The face of the dam rests directly on apron-stones, which projeet 2 feet under it and 11 feet in front. The
back of the dam rests upon a priming-wall 2 feet thick and 6 feet deep, and the down-stream end of the apron rests
upon & similar wall 4 feet deep. The space between these two walls is filled in with grouted gravel. The natural
bed of the stream here is entirely gravel. ‘

The upper dam is 15 feet high, 18 feet wide at the base, with roll-way 130 feet long, and cost $20,000. A canal
about 1,000 feet long leads to the mill, where about 500 horse-power is used under 21 feet fall. The Boston Duck
Company manufactures light, cotton-duck, runs 18,000 spindles and 324 looms, and employs 400 hands. A 160
horse-power engine is used for auxiliary power in low water, and during the summer of 1882 was run for 30 days.
The upper dam sets the river back some 3 miles and gives a large storage, so that in a very dry season the night-
flow of the stream is ponded for a period of two or three weeks.

Above Bondsville there is said to be no oppertunity for a privilege before reaching West Ware. At that
point there is a log dam, from 150 to 200 feet long, with a fall of 8 feet. Three-quarters of this privilege is said to
be owned by J. B. Warren, of Springfield, and one-quarter by the proprietor of a small cotton-batting mill on the
right bank, It is claimed that by extending the present canal 200 rods, or, much better, by building a new dam
that distance down stream, a fall of 16 feet can be realized, and a good flowage.

Bistimaie of power at West Ware.

f

Flow per ; "
Stage of Ti Drainage sem?df Theoretical 1 DOWer Eg(e)géngt)
ge of Tiver. aren. nvtt:]rlrx,& or heoretical horge-power, power util-
. houfs‘ {a) ‘Z'%d~
Sg. miles. | Cubic feet. | 1 foot fall. | 8 jeet fall. | 16 feet fall,
Low water, dry year..........cceene. 1 [ 70 795 | 65 130 1
Low water, average year ............ 183 100 11.86 ! q0 | 180 | . 83
Available 10 months, average year... J 1 120 13.63 {1 110 ! 220 J

a In low stages the flow and power can be doubled, during the ordinary working-hours, by pondage here and above. 974
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The next dam is at Enfield, on the Middle branch, some 12 miles from Three Rivers. At the lower village the
Minot Company uses 11 feet fall and 72 horse-power in the manufacture of woolen goods.

At the upper village the Swift River Company runs 8 sets of cards on. fancy cassimeres. This company hag
16 feet fall, and uses one wheel of 70 or 80 horse-power for the main mill, besides from 30 to 35 horse-power for g
small saw-mill, grist-mill, and box-shop. There is a moderate pondage here, but a mile up stream the company has
alow dam, consisting of a sill about even with the natural water-surface, surmounted by 15 or 18 inches of' flash-boards;
and as the river is very flat above, it is set back a long distance on both the Middle and ast brauches. The pond
thus formed is used for storing the night-flow, which it does, without allowing wastage over the dam, for from
three to gix weeks in an average year. _ ‘

The stream above Enfield was not vigited, There are said to be occasional small mills in that portion, but
none of speeial importance.

MILL RIVER.

This important little stream joins the Connecticut river from the westin the town of Northampton, Massachusetts.
It is 16 miles long, and contains witbin its drainage basin 58 square miles. The section thus included is hilly, and
toward the headwaters becomes quite elevated, with many steep and rocky slopes. '

The stream is sustained in low water by two reservoirs, distant about 9 miles from the village of Leeds. They
Yie near the center of the town of Goshen, and about half a mile apart on the course of a small stream. The upper
reservoir is the smaller, lows 64 acres, and ean be drawn down about 15 feet from {ull-water line, though the
average depth is much less. It lies close to the limits of the water-shed, and has, in fact, a dam at each end, the
farther one to prevent flow over toward Cummington. It is fed partly Ly springs and one or two little brooks,
but mainly by spring rains and melting snows, and fills readily. "The lower reservoir flows 133 acres, and can be
drawn down 25 feet at the gates. 1t receives no stream except the gne coming frcm the upper reservoir, but fills
regularly.

These reservoirs were built before the one which failed in 1874, They are owned by the Hampshire Reservoir
Company, an association made up of ten or eleven of the mill-owners, who hold stock about in the proportion of
their fall, Once in two years or so they are assessed {or repairs, The reservoirs are usually drawn upon from the
latter part of Juune till the middle of September, and the flow of the stream is kept up as nearly as possible to the
wants of all but two or three of the largest mills, Bat even with the help of the reservoirs the supply of water is
insufficient, and nearly all the mills have auxiliary steam-power. The present reservoirs could not be raised
farther, but the Williamsburg reservoir, which failed, might be rebuilt, aud would in that case be of great assistance
to the stream. TIts location was naturally fine, and many of the mill-owners are in favor of rebuilding it.

The breaking away of this reservoir, May 16, 1874, was a memorable disaster, and it may be well to give afew
facts regarding the construction of the dam and the canses of its failure. Soon after the ocenrrence an examination
was made by a committee of the American Society of Civil Engineers, and from their report («) the information
here given is almost entirely drawn. They described the dam as having been—

oo * between £00 aud 600 feet Tong, and nbout 43 feet Jugh at the highest point near the center, diminishing to nothing at
the cnds, forming a reservoir when filled, in the valley abiove it, of an area of 111 aecres, with an average depth of about 20 feet. At the
time of the failure, the water waus about 4 feet below the top of the embankment (not an unusual height at this season), and within a
few months it has been of least a feot higher. The failure teok place between 7 and 8 o’clock on the morning of May 16, last, when
probably three-quarters of the contents of the reservoir escaped in about €0 minutes, or at the rate of about 60,000 cubic feet a second,
destroying in its course throngh the steep and narrow valley Lelow, 143 lives, and property to the amount of more than $1,600,000. The
dam consists of an varthen muhuukumnt with a longitudinal wall of stone and cement through its center, a waste-way 33 feet wide in the
natural ground at one end of the cmbavkwent, and a 16-ineh pipe through the embankment and wall at the lowest point, for the discharge

of the water as wanted for use at the mills below,

The dam was built in 1865 by the reservoir company, and therefore stood for eight or nine yehrs before giving
way. It was built upon a foundation consisting naturally of very compact hard-pan, overlaid by about 2 feet of
course gravel aud a few inches of soil.  The embankment was formed of a washed aud porous gravel obtained from
a neighboring side-hill; it contained a little Joam, but had nothing binding in its character, and was not sunited to
making into a puddle which ghonld be impervious to water. The chief reliance had to be placed, for retaining the
water, “* * * in the cement wall and the eomplete union of its base with the hard-pan ; the main office of the
embuankment being to suppert and protect the wall.” But the evidence showed that no efficient measures were
taken to insure this complete union and thus to guard against percolation. The stored water was free from sediment,
which, if present, might have been deposited #o as to render the embankment water-tight, The embankment slopes
were enly 14 to 1, and its top was carried only 2 feet above the top of the wall, too slight a covering to guard against
frost in this cold climate.

A great fault, moreover, seems to have existed in the inspection of the work, which was not skillful and was
much of the time altogether lacking. The bottom of the wall was not even iu all eases carried down to hard-pan;
it was laid up dry and grouted b feet at a time; the mortar was poor and did not fill all the crevices. The soil and

o4 a Transactions of the American Society of Civil Engineers, Vol. 111, paper No. xec.
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porous gravel were only partially removecll from the sit'e of the dam. I't is not surprising, therefore, in view of tle
various defects pointed out by th.e committee, and which hf'we been briefly mentioned above, that when the trying
time came the whole structure quickly collapsed. In speaking of the failure the committee said: A
1t is probably not possible to ascertain with certflinty the immediate eause of the failure, but from the evidence obtained we can
other conclusion than that the water f9und its way under the Wa_ll at a.poin‘n about 100 feet from the discharge-pipe, causing
a slip the emhankment on the down-stream §1de of the fzenter wall, which, bemg. then unsupported, yielded to the pressure on the
upper side, and, falling over, made a Pl‘e&_(:h, which was rap}(lly enlarged by Fl’le‘ wasting away of the embankment and the fall of other
parts of the wall. It may .he asked, if this was the immediate cause, why dld.lt uot happen before, when the reservoir was at a higher
Jevel?d The answer, W6 think, would be that there ‘has been a gradual working out of the gravel under and near the wall, and loose
aces or cavities formed, which, when they had attained a certain development, would suddenly lead to the failure.

he bed of the stream is largely composed of coarse granite and gneiss, and affords secure foundation for the
dams, which are in m0St cases built of stone. Much the greater part of the fall of the stream, in the main portion
of its course, is taken up and in use; but there yet remains some unimproved fall, probably mueh the best privilege
Deing one at Leeds, with 35 feet available fall, owned by Mr. George P. Warner, of the Mill River Button Company.
Mr, Warner holds it for sale, and has 30 or 40 acres of land adjoining. The privilege was formerly improved by a
dam, part of which still stands in ruins ; there is a rock ledge in each bank at its site. "With 35 feet fall probably
140 horse-power could be realized, 12 hours in the day, during at least nine months in an average year.

There are some concerns, of moderate size, above Williamsburg, but the most important are from that peint

to the mouth, and are mentioned in the following list: :

come to no

p

Principal water-privileges on Mill viver from Williamsburg to the mouth.

Locality. Firm. Manufacture. Fall. Remarke.

Feet,
Williameburg . .eeevveenmanee b A P 110 R Woolen goods. .. veuuerrsnarinssanenns 16

Haydenville «ooeveecvanennns Hayden Company «ooeeeanmnceroaan. Brass 008 . cnunecvirenaciim e 18 } 65 horse-power used in 1880,
DOeennerccassansusnnmnnns Lucius Briggs, Son, & Ca.... v COLEOR ZOOAS . ke cieeii i naiaans 22 { 85 harse-pewer nsed in 1880,
T0008 e eaernc e nanen Nonotuck Silkk Company.......oovun. Segving-giék, machine-twist, and knit- 30 2 privileges.
ing-silk.
Mill River Button Company .......... Vegetable-ivory buttons 12 | 50 herse-power in use in 1880,
Owned by G. P. Warner ..eeveeevnens- Tnimproved .ooccveareen.-- 35 | Forsale. . Good power.
Greenvills Manufacturing Company..| Shoetings and drills....... [ 5,000 spindles.
Wonotuck Silk Company .cvess cuoaraas Set‘yinrg-islillk, machine-twist, and knit- } 24
ing-silk,
Northampton Cutlery Company ...-.. (61133 153 - .22
.| Clement Monufacturing Company ....j---... [T 2 10

Puper-mill village .. el Vornon Paper COMPANY .aueeraameooefenence sommntomacsncnrreaasmariasasisises [

Northampton .coeeeieennneon. C. A, Maynard ..eneeeei i 5 (0T TP 14 | 120 horse-power used by Maynard in 1880,
and 80 horse-power by concern for mak-
ing tape.

Doveenriei e eeaes H, Lamb & Co.vnennnennn. ........... WL WOrKS.enure vrmmrrvemnnncanerenes 10 Powiflr used from same privilege by grist-
’ i

THE DEERFIELD RIVER. *

In point of area drained, the Deerfield river ranks second among the tributaries of the Connecticut river,
containing within its basin 646 square miles. It rises in the town of Stratton, in sonthern Vermont, and runs thence
southerly into Franklin county, Massachusetts; 43 miles south of the Vermont line it turns, through fully ninety
degrees, and pursues a somewhat southeasterly course, joining the Conneeticnt river a mile or so southeast of
Greenfield. ,

The stream affords opportunity for developing a number-of good privileges, It has a rapid fall, and at most
seasons carries a consideérable volume of water. It is not, bowever, assisted by storage reservoirs, and there
are very few mill-ponds even, except in the upper waters. So far as could be learned there is not in Massachusetts
asingle natural pond of importance tributary to it; in Vermont there are shown on the maps half a dozen ponds of
moderate size in the upper basin, but no information can here be given as to their true extent or value. The country
drained by the Deerfield iy hilly throughout, and even rises to mountains in the upper basin, where the glopes are
very abrupt and rocky. Naturally, therefore, the stream runs very low in the dry season, and is subject, on the
other hand, to sudden and extreme rises. After the storm of September 21-23, 1882, which was an unusually
Lieavy one, drift was noticed that had been left 10 feet above low water on the bank near Charlemont, where the
stream was of normal width and had a moderate current. On the Shelburne Falls dam, about 500 () feet long, the
depth of water in that storm was estimated at about 6 feet, which has frequently been observed before,

The Fitehburg railroad follows the river closely from its mouth to Hoosac Tunnel, at which point the upper
course of the river diverges. The New Haven and Northampton railroad also follows the lower river for & short
distance, and then continues on to North Adams over the Fitchburg tracks. Although the stream is thu2§5skirted
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in the main part of its course by railroads, there are, with the exception of Shelburne Falls, no villages or local
indnstries of much importance upon its banks; the adjoining country does not appear rich agriculturally, anq
settlement is rather sparse,

In & distance of over 40 miles from its mouth there arve but three improved water-privileges on the Deerfield
river—at Shelburne Falls, Hoosac Tunnel, aud Readsborough. It is not easy to account entirely for the slight
development of power on this stream, which seems as favorably situated as other streams that are much more
used. It is not improbable, however, that the present rather fluctuating, wild, and unrestrained character of the
river may have much to do in deterring manufacturers from improving it, so long as they can find other streams
that are free from this disadvantage, The Deerfield is undoubtedly a violent river in freshets, and is visited by
heavy runs of ice, but these ure faults common to a great many New England streams in their natural state ; they
call for strongly-construeted works, but become much moditied as the streams are built up with dams, and as
storage yeservoirs are developed to distribute through the dry season the melting snows and heavy rains of spring,
Again, portions of the valley are undoubtedly too confined to accommodate villages of importance, or even mills;
but there are numerous widenings where there is abundant room. As regards shipping facilities, it has already
been mentioned that two lines of railroad reach the gtream, and these give easy communication with three
important points; the main portion of the course is distant, by the TFitchburg railroad, from 110 to 140 miles
from Boston, and from 50 to 80 miles from navigation on the Hudson river at Troy, and by the New Haven and
Northampton railroad the distance to New York is about 175 miles,

Table showing the fall in the Deerfield river.

[Authoriy for elovations: Profile of Troy and Greenfleld railroad.]

| |
; | Elevation
' Distance | of water | _Fall | Distanco | TLper
Looality. i above | surface between | Lotween | y .ol Remarks.
month, | above sea-| points. points. oints
' 1 level, P *
|
|
\ o Milea. I Feet, Feet. Miles. Feet.
Readsborough, Vermont . .coovevnmniiionierarianiiasennnn ; a5 | 1,154 Elevation approximate. Fall said to be
! ‘ } 400 10 40 0{ about 400 feet from Rendsborough to
Top of Hoosac Tunumel dam .auaeseinnineanaanaanan s | 8256 | 754 } 186 . _— Hoosae Tunnel dam,
. 1 | i} T
At Zoar bridge, 24) miles west of Greenfiel............... ) 2.5 568
| [ [ 18 22,0
At Bardwell's bridge, 85 milea west of Greenfleld. ......... ! 0.5 | 172 § 46 5 0.2
At Deerfield meadows, opposite old Deerfleld. .. ........... ' 4, 5(?)i 126 ’
i

@ Mouth of Weat branch.

For the lower 6 miles of its course the Deerfield runs through fertile meadows bordered on the east by high
hills. The meadows are largely devoted to grass, but ave also well enltivated in corn. The river here runs
smoothly, and its bed appears to be sand and fine gravel. Immediately above the sharp turn in the vieinity of
Wapping the bills close in on either side, and the river runs about 300 feet wide over a bed of coarse gravel and
between high steep banks of gravel or rock. It now lies for some distance at the bottom of a deep and narrow

"valley too difficult of aceess to invite improvement; the carriage-road leaves the stream, and does not again
approach it till near Shelburne Falls, but the railroads follow either bank high above the river, until they connect
at Bardwell’s. In the vicinity of Shelbmne Falls the valley widens ont, but continues flanked by high hills, their
steep slopes covered with brush and young timber. The river here flows over a bed of gravel and bowlders, with
ledge rock appearing at intervals in the bed and frequently in the banks,

About half a mile, by straight course, below Shelburne Falls, J. W, Gardner, esq., of that place, owns a water-
privilege with the adjoining land. He would like to retain some interest in the privilege, but would offer liberal
Inducements to parties wishing to improveit. The stream here runs southerly and has a very rapid descent. The
right banlk shows a long and extensive exposure of granite rising 15 or 20 feet from the water. The left bank shows
similar ledges, but they do not occur at the same time in both banks. Elsewhere the banks appear generally firm,
with bowlders cropping out, but at one or two points the left bauk is sandy. That bank is also steep and unsuited
to building, while the right bank is succeeded by gently-sloping ground, of suitable character and sufficient extent
for mills and a village. Just beyound this easy slope, and farther up the hillside, is the railroad. It was stated
that the Fitchburg Railroad Company had offered to run a spur-track down to the grounds at its own expense if
the power shonld be improved. It isa question asto how the privilege conld best be developed. A ledge of rocks
rupning across the stream offers a natural foundation for a dam, but the left bank is there sandy. If a canal of any
considerable length were run, it is probable that rock would be encountered and blasting be necessary. Somewhat
farther down stream the right bank is high and appears firm, while on the opposite side is a high granite ledge.
The right bank rises about 25 feet from the water and is sueceeded by fine level ground. Probably a dam 15 feet
high could be built here, and the fall used at once without a canal. Mr, Gardner elaims an available fall of 18 feet

for his privilege, the power of which may be estimated as follows:
76
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Estimate of power near Shelburne Falls,

RAINFALL OX BASIN. Drai ‘ Flow per
. . rainage | second, av.
Stage of river, - area (ap- | erage for Theoretical horse-power.
Spring. | Summer. | Autumn. | Wintor, || Foar, [Proximate). | tho2d

Inches. | Inches. | Inches. Cubic feet. | 1 foot fall. 15fee£fall.'18feetfall.

Inches. | Inches. | Sq.miles.

i

|
LoW Wter, ALY FOAT wsnrrrozarenmnzseenuramaracanss [ 140 15. 80 240 290
Low Water, AVErage JEAT .oocrerunms R Rt iy 13 124 9% { 46 475 1 190 91. 58 320 390
Availabilg 10 MOBEHS, AVEIREO FOAT «oovvvermanananns 1 | \ 200 82, 94 490 590

4 Tt is to be noticed that both here and above the village of Shelburne Falls the descent of the stream is 8o rapid that very little storage is 1o be obtained, and
it is not therefore practicable to increase much, dering the 10 or 12 working hours, the average flow for the 24 hours,

At the village of Shelburne Falls the water-power is owned almost entirely by the Lamson & Goodnow
Manufacturing Company, employing 300 hands in the manufacture of cutlery. The dam runs across the river in
an irregular line, convex up stream, and is built upon huge ledges of granite rock which are exposed largely at
this point. It is built of logs, is perhaps 9 feet high, and cost approximately $7,000. The pondage is insignificant,
extendling back but a few hundred feet at the farthest. At the south end of the dam is a very heavy bulkhead of
rubble and cement magonry, 18 or 20 feet wide on top, rising 10 feet above the ordinary water-surface and running
inshore some distance to high ground. A short race leads to the mills, where power is taken from two overshot
wheels, each of 125 horse-power, and a 100 horse-power turbine.
These run under a head of 25 feet.

On the north side of the river are several small concerns. Frost
& Bartlett rent power for a saw-, planing-, and 2-run grist-mill, but
are shut down in low water. Just below there is a small tannery
oceasionally using a few horse-power; and, lastly, . H. Mayhue
has a small shop for making bits and gimlets, where he uses about
§ feet fall and, as stated, 26 horse-power. Mayhue claims a right
to one-eighth the flow of the river, but in practice shuts down in
low water for the benefit of the Lamson & Goodnow company.
Thronghout an average year this company can run its works at
full capacity by water-power without hinderance, but in a very dry
season, such as the summer of 1882, there is a little shortage for
about two weeks, but both overshots can always be run.

The dam was originally shorter than at present, and the bulk-
head was subject to injury from high freshets and from floating ice,
which, owing to & bend in the stream, naturally sets that way. In
October, 1869, the water is estimated to haverun 12 or 14 feet deep
on the old roll-way, and the bulkhead and four of the buildings be-
longing to the Lamson & Goodnow works were carried away., The
roll-way was subsequently extended 175 feet to its present length
of perhaps 500 feet, and a strong bulkhead was built which seems
capable of withstanding any force of the river. On the dam, as at present, the depth of water in an ordinary spring
freshet does not exceed 3 feet. :

There is a very rapid descent in the river below the dam, and from the top of that structure dowu to the foot
of the principal rapids there is a fall of 70 feet, all owned by the Lamson & Goodnow company. There is thus a
large amount of fall and power not in use, and this the company is willing to sell. Its present canal would not
probably carry much surplus water beyond its own needs, but by extending the tail-race as a second level the
water could be used over again, and there is a fair location for a mill,

Fia. 25,—Shelburne Falls, Deerfield river,

Lstimate of power on the Lamson & Goodnow Manufacturing Company’s privilege.

| Flow per | i

l : Drainage second, : l Eggﬁggs

, Stage of river. aree, average Theoretical horse-power. ! power [
’ for the 24 ‘ utilized.

hours. | ‘
Sg. miles. | Cubio feet. | 1 foot fall. |25feetfall. 55 feet fall. | 70 foet full, Q !
Low water, Iy Year ..cavueacencs suas ’ { T 140 15, 90 400 560 1,110 1 |
Low water, 4VErago YOl sarunnen R 190 21,58 540 i 760 1, 810 400-450 (
] Available 10 months, averagoe year... 1 200 32,84 . 820 l 1,150 ‘ 2,810 “ i
. ) B i

From Shelburne Falls up to Hoosac Tunnel there is a pretty continuous shoal, with only occasional short
stretches of quiet water. The bed and banks are gravelly, and the former seldom shows any considerable rock
tXposure. At Scott’s bridge, however, a mile or so from Shelbuine Falls, there is a rapid fall over rock; the
Stream is there narrow, confined between high banks, and the site for building is not very favorable. Between

Shelburne Falls and Charlemont the valley is generally of fair width, and especially at East Charlgg;nt and

'
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vicinity it opens out finely, the hills receding from the river and leaving a splendid site for a village. Again, at
Sharlemont, at @ point between there and Zoar, and at Hoosac Tunnel station, the valley widens out, and the

stream is bordered by Hat or gently-rising ground, ample for building-purposes. Elsewhere than at the localitieg )
mentioned the valley is generally narrow and inclosed by steep slopes. ‘

Opposite Hoosae Tunnel station the river is about 150 feet wide. Just as the railroad strikes in toward the
mountain the river bends sharply and comes trom the north, and its valley soon becomes contracted and narrow ag
we ascend, The old state dam is perhaps 2,000 feet above the tunnel, at a point where the hills rise quite abruptly
from the stream. At the west end the dam abuts on a huge ledge of outcropping rock, the strata of which are
tilted ulnost vertical. At the opposite end the bank is gravel, and the abutment is of masonry, into which arg built
vertical vibs of timber, with plank-facing over all, The masonry is in very good condition, but the ribs are decayed
and much of the planking is gone. The dam is a straight structure, the roll-way stated to be about 250 feet long
and about 20 feet high above the river-bed ; it is built of logs dressed and notched, and has a nearly vertical face, and
an apron in three broad offsets of 30 or 40 feet each. Both the dam and apron are in fine condition. The bulkhead
is of timber, built from one solid ledge to another, between which the canal was blasted out for a short distance.

The canal has o length of about 4 third of a mile, is from 25 to 30 feet wide and § feet deep. About midway
of ity length there is between it and the river a fine Jevel piece of ground, perbaps 200 feet wide, and well suited
to use for a mill-site. At the foot of the canal is a machine-shop of the Fitehburg railroad, with a small saw-mill
adjoining. The water-wheels have o eapacity of 225 horse-power, but only a small amount of this is actually in
use.  The head on the wheels is 204 feet. The hydraulic works which have been described were originally built by
the state of Massachusetts during the constraction of the Hoosac tunnel, and the power was used for compressing
air; 500 or 600 horse-power was in constant use, day and night, for that purpose. The superinteudent of the
machine-shop states that during the progress of the work referred to it was the experience that for two months in
summer there was commonly only about enough water for 200 horse-power, but for most of the year abundance
for the full capaeity of all the wheels. The dam sets back the river about three-quarters of a mile, but when the
power was in use for the compressors it was employed continuously and the pondage exerted no especial influence.

The privilege is said to be still owned by the state. The improvements are very substantial and render the
power a valuable one. The ordinary spring-freshet rise on the dam is stated to be about 5 feet. There is usually
a heavy ren of ice in spring, and temporary gorges occur in the river below Hoosac Tunnel.. Owing to a bend in
the river above the dam, ice also piles up there, sometimes to a thickness of 25 or 30 feet.

Estimate of power at Hoosac Tunnel.

‘ RAIKFALL ON BASIN. ’l Iggc‘gx{’(fl hﬁgg”%‘;&r
Stage of river, . e D‘;ﬁ,’é‘ffge | average Theoregl‘gzg‘hors& of WI?eels
- — ; 1 for the 24 power. now in
Spring. |Summer. ’Autumn., Winter., i Year. ! “hours ‘ place
2 ! ; ’
. Inches. \ Inches, & Inches. | Inches. | Inches. § Sq.miles. ‘ Cubio feet, § 1 foot fall. |20} feet fall.
Low water, dry Fear .. cueveveiesrnisvananann, ! 5 f 50 5, 68 ‘ N
Low WAter, AVerags Year. cccverrarasenanean } n ) 13 [ 12 | 9% 46 234 80 9. 00 ; 210 L 2256
Available 10 months, average yoar....oceve.... i ! | ' | 130 14.77 k 440 J (Only pn.rtml
. : i\ ‘ ‘ | 1y waed.)
J— : | ' }

No knowledge was gained of any power being used on the Deerfield for 10 miles above Hoosac Tunnel, or untfl
reaching Readsborough, Vermont. At that point the Deerfield River Company has recently made extensive
improvements for the purpose of obtaining power for grinding wood pulp. A dam 40 feet high and 160 feet long
at the crest has been built; if rests on vock, is 80 feet wide at the base, and is built up as a log crib-work, filled in
with loose stone and covered with G-inch planking, The back has a long slope; the face is vertical, or nearly
80, exeept a short slope from the crest and an offset part-way down the front for breaking the force of overfallmg
water. The water is fo bg used in two falls, of 37 and 40 feet, respectively.

Estimated volume and theoretical power per foot fall at various points on the Deerfield river.

HATNKFALL. FLOW LER BECOND, AVERAGE FOR § THEORETICAL HORSE-POWER PER
THE 24 HOURS. FOOT FALL."
Locality. e T oy S Dx;lz;inage B ‘Awmlm'[‘)l‘ - ¢ s *( - ] bl
ca. vailalfle Available
. . . . « | Low water, Low water,
Spring.| Sum- | An g . Low water, | ~0% W8T 10 months, § Low water, *| 10 months,
PrNg Ver | tumn, [Winter.| Vear iiry yoar. | 2YemEe | Soograee” ey gem-. average | icorage
year. year. year, year.
Inches. | Inches. | Inches. | Inches. || Inches, Sg. miles. | Qubic feel. | Cubic feet. | Qubic feet. .
Hoosite Tonnel...o.c.ovannn. R 11 14 124 94 40 234 50 80 130 5. 68 9.00 | 1477
Chmlemont, below Mill brook.......| 11 13 123 9 48 338 80 - 120 190 0.09 13.63 21, 5¢
Bast Charlomont <o ....ooooeion,. 11 13 12 10 46 356 90 138 210 10.22 14.77 28. 86
Shelburane Fallg.oooo.o oooeo oo, f 1 13 2 10 46 474 140 190 200 15,90 21, 58 32,94
Mx]lVﬂlugv 63 miles from thoe month | ! 11 { 1B 1 46 536 180 22¢ 330 18.18 24,99 37.49
e et e e ! : i i |
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Fig. 26.—Hoosac Tunnel Dam, Deerfield river,
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MILLER’S RIVER.

The main stream may be regarded as formed in the town of Winchendon, in northern Worcester county,
Massachusetts, by the union of branches from the town of Ashburuham and from Jake Monomonac, the latter on the
New Hawpshire boundary. The river ‘th en pursues an irregular westerly course for about 32 miles, passing into
Tranklin county adjoining the Qonnectlcllj; a little way above Turner's Falls. In its upper course it receives Otter
river from the south and Tully river from the north, and those are its principal tributaries, although it is joined by
numerous other minor streams. Its drainage area comprises 396 square miles, a small portion of which lies in New
Hampshire. Although not a very large st?eam., Miller’s river is a valuable one for milling porposes on account of
its uniform afd well-sustained volume. It is quite in contrast to the Deerfield river in this respect, as well as in the
character of its valley, which is much more open, in general, and better suited to settlement, The fall is also large,
amounting in round nambers to 600 feet from Royalston to the mouth, a distance of 23 or 24 miles.

Table showing the fall in Miller’s river.

[Authority for elevations: Fitchbu.rg railroad profile.]

Dist Efl_ovagion
istanee | of wator- : Fall
: Fall Distance r -
: from surfuce or mile
Locality. moudh. | abovemesn PotWeen | Dbetween etween Remarks.
(@) | scw(lbe)\'el. points. points. pointa.
|
J— — i -
Iiles. Feet. |  Feet. Miles. Test,
First bridge west of South Royalston...........oeauins 23.1 768 } o 2.0 s
Second bridge west of Sonth Royalston. 2L1 675 } - 9' ¢ 19'
: 4 3 L 2
Fivst bridge wost of Orange.ccee e iiieiiiiniiiiaans 11.5 491 E 6 < 4 -
Bridge between Erving and Miller’s Falls............. 6.6 435 % - 4' 0 41. 5
Water gbove Miller's Falls domm cvoeeeeennnnseeeennnnes 17 238 ; "59 1’ , 34' .
Mouth 0f TIWOT L e nm e e e i 0.0 174 ’ ' Estimated from elevation at Turner's Falls.

o Approzimate. - )
b These clevations, as given by the Fitchburg railroad wore referred to mesn high water in Boston harbor, which is here assumed {o be 5 feet rRbove mesn
Sea-lovel, : '

The area drained by Miller’s river contains many ponds and lakes, the larger of which, with their approximate
areas, ave mentioned in the following list. There are said to be two_or three storage reservoirs which are drawn
apon to supply the stream in the dry season, but nothing definite. could be learned regarding them. In particular,
# large one is mentioned in the town of Winechendon, which is probably lake Monomonac.

List of the larger ponds and lakes tributary to Miller's river,

Focality (town), Name of pond. l&%gﬂ&iﬁ_ Drains to what stream, Authority.
HMassachuselts, Aores .
Warwick ....... Teerieiiianaes Pond onst of Long Pond «ocacs saemvreeninenens 118 -| H.F. Walling. (a)
New Salem Reservoir in northeast corner.. . . 320 Do.
Winchendon, Massachusetts, | Mondmonae I8Ke. ... ..eeesseesrs cnmesnonneenns 800 Mep of New Hampahire.(d)
and Rindge, New Hampshire,
Winchendon Pond on Ashburnham ine. veeeeeesesveencencs 100 .| H, F. Walling, (@)
Reservpir in south part... 122 Do.
Crystal lake .............. 216 Do. .
Lowor Naukoag pond..... 150 Do.
TUpper Naunkeag pond. .. .ooonvrvoiiveiecaenns 302 Do.
WHhite pOnd «vovveenreereeciannncacs ansanns 100 Do.
Reservoir on Athol line . 130 Do.
...... [ R . 186 Do.
Rescervoir above lake Monomonae .veveeveenes oo Map of New Hampshire. (b
Pearley pond ... e eevrenaans 200 Do.
.| 8ip pond...... .. .- . 120 Do.
South pond -.oo i iceiiieia s 180 Do.
 Meadow pond ..oovviieiiiiii e 120 Do.
Total of 186 ponds «vvuercrriannvneannenas 3,214

o See Appendix B, Report of the Massachusetis State Board of Health, 1878,

. b Mensured by planimeter,
279
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The first water-privilege on Miller’s river is close to the mouth, where Mr. James H. Brown, who resides near
at hand, claims an available fall of 35 feet. Almost directly at the mouth there were once a saw- and a grist. mill,
and part of the old log-dam is still standing. The bed and banks are there rocky and the stream has quite a piteh,
A quarter of & mile above, the riveris wider and its bed is crossed by a low ledge. Mr, Brown states that a dam 15
feet high at that point would flow an extensive swamp bordering the stream a little way above, and would give g
fine storage. A eanal could Le earried from this site down the left bank to the mouth; any mill using the entire
1all of tlie privilege would be located at the latter point and would discharge directly into the Connecticut river,
This would, however, render it liable to occasional loss of head by high water in that river, the ordinag y spring rise
amounting to 10 or 15 feet, The land abont the mouth is hilly and not especially favorable to tlie location of large
mills; still there is a fair site for building on a point of land formed by the two rivers, and not owned by Mr, Brown,
There is no village at this locality, though the privilege is conveniently situated at a distance of only half a mile
from the New London Northernu railroad, and about 4 miles by read from Tarner’s Falls; a road bridge crosses the
river just above its mouth.

The power to be obtained on this privilege is an nnportfmt one, and would have the benetit of the entire drainage
area of the river. It does not seem, however, as though so large a fall as 35 feet is available. Judging by the
clevations of the Fitchburg railroad the fall from the top of the Miller’s Falls dam to the mouth of the river does
not exceed G0 feet,  Of this, 32 feet is included in the privilege at Miller’s Falls, leaving say from 25 to 28 feet
thence to the mouth unimproved. No gaugings of this river have been reported, but the power at Brown’s paivilege
may be estimated as follows: .

Zstimate of power at the mouth of Miller’s river.

RAINTALL ON BABIN, Flow per
Drainage second, av- .
Stuge of river, S e 1 area er}ba far Theoretical horse-power.
! ) .
Spring. : Summer.  Autump. | Winter., || Year. h:“‘x‘;?‘(ia)
| -

. T T
Inches. | Imches. | Inches. l TInches. Inches, § Sg.miles. | Cubic Feel. § 1 foob fall. | 15 feel faill, ‘125ﬂ.fall.(b)535ft.fall.(b)
t i

|
Low water, dry year. ... ooveinoaen.s l ! : | F 220 24,90 370 620 870
Low water, AVETAZE YOAr ..oooveviaeens . 121 12 | 113 ‘ 108 | 48 396 200 20,54 440 40 1,030
Avaikille 10 mamths, LYerpge year ... J ' i : I 300 34.08 510 | 850 1,190

| i

@ The flow and power as given could be materially increased during the ordinary working hours by the pondage here and above,
b See preceding remarks.

At Miller’s TFalls the river makes a decided bend and incloses a tract of quite level land. On the upper side
of the bend the Miller’s Falls Company has a dam about 175 feet long. It was built as a framed structure, but
some thirteen years ago half of it was earried away and was afterward replaced by log-work; it has a sloping face
and apron, planked over. A race some 700 feet long leads to the works of the Miller's Falls Company, manufacturer
of general hardware, and especially of bits, braces, and vises. The main building measures 250 by 50 feet, and
employment is given to 150 men. Two water-wheels, having a combined rated capacity of about 200 horse-power,
are run under 16 feet head. The tail-water, instead of passing directly into the river, runs about 600 feet across
the bend, and is again used by, first, the Lester & Lyman Manufacturing Company, hardware, using 16 feef fall
and & 30 horse-power wheel; and, secondly, from the same level, by W. J, Phelps for a small grist-, saw-, and
planing-mill and wheelwright shop. The Miller’s Falls Company usually has sufficient water throughout the
vear, although in a low stage there is very little surplus. During the dry summer of 1882 the supply did not run
short except on Monday morniugs, and the scarcity then was due to the filling up, over Sunday, of the ponds along
the river above. The pondage above the Miller's Falls dam is unimportant. The river is about 175 feet wide in
this vicinity, and is considered to be very uniform in flow. The freshet depth on the dam is estimated not to
exceed 3 feet,

About 100 rods above its dam the Miller’s Falls Company owns an unimproved fall of 15 feet. A road bridge
spans the river there, and just below on the west bank there is a good mill-site. Immediately succeeding this
privilege, up stream, the same company owns an unimproved fall of 30 feet. Both these privileges are held for sale.

There is no dam on the river between Miller’s Falls and Erving, although from the Fitchburg Railroad
erossing below the latter point down to slack-water from the Miller’s Talls dam there is a descent of 202 fees. As
soon as we ascend above the village of Miller’s Falls the river valley becomes narrow and is shut in by high hills
which rise with abrupt slopes from the stream. This character is essentially retained till within perhaps 2 miles
of Erving; there is then a fine site on the right bank, a wide meadow rising gently from the river. All the way
between Miller’s TFalls and Erving the rapid fall of the river is easily seen as it comes rushing down impetaously
over a gravelly bed. Although in this distance the valley is geunerally too narrow to accommodate with convenience

extensive buildings or a village, still oceasional points can probably be found where mills of moderate size might
he located to advantage,
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Bstimate of unimproved power between Miller’s Falls and. Brving.

RAINFALL ON BASIN. Flow per
. Dratnage |, Second,
Stage of river. ares,. averagefor Theoretical horse-power.
Spring. | Summer. | Autumn, | Winter, || Year. the 24

hours. ()

Inches, | Imches, | Inches. | Inches, || Inches. | Sgq. miles, Cubic feel. § 1 foot fall |15 feet fall. | 89 feet fall. | 200 feet fall.

Low water, Ay FEAT.ccoeseerressens e 230 24.90 3% 750 5,000
Low WALer, AVErALe YEAT. c-cenuvneseon. 12 12 11% 10% 46 376-308 250 28,40 430 850 5,680
Available 10 months, average year. ... 280 32,84 490 900 6, 600

« Mean for the section of river considered.

At Erving there is an old crib-work dam filled in with stone; it is built in two seetions, making nearly a right
angle up stream, and bas a sloping face. A wooden bulkhead admits water to the race, which is several hundred
feet long. The fall at the mills varies from 9 to 12 feet, according to position on the race. The power is used as
follows: (1) B. H. Spring owns one-quarter of the privilege, and uses 9 feet fall and not to exceed 26 horse-power
for a small grist-mill and in the manufacture of pail-staves. (2) The Washburn & Heywood Chair Company owns
lalf the privilege, and uses 10 or 12 feet fall and 200 horse-power rated capacity of wheels in the manufacture of
cane- and wood-seat chairs, sashes and doors, and wooden pails. Its production is about 600 chairs and 300 pails
per day. (3) Noah Rankine owns one-quarter of the privilege, using 12 feet fall and, as he estimates, 50 horse-
power in making wood-seat chairs. The Washburn & Heywood company, the largest user of power here, is
commonly able to run its works at full eapacity throughout the year. ‘

TProm this point up to Athol, which is as far as the river was examined, the utilized powers succeed one another
g0 closely as not to leave intermediate fall of sufficient amount to constitute & separate privilege. The surrounding
country, which has hitherto been very hilly, now subsides and becomes level. The streamn likewise grows flat, and
is bordered by wide meadows, through which it lows between low banks., This character is most marked in the
viginity of Orange, and continues until beyond Athol, when hills of moderate height are again met and the fall
hecomes more rapid. ‘

The first power above Brving is improved by a dry-stone dam eapped with wood, a short race leading thence
to the mill. The fall in use is 10 feet; but the proprietor claims that the dam can De raised 5 feet and a largely
inereased storage obtained at the same time. Power is used by J. Stone & Sons, manufacturers of pianc-cases, of
which they turn out $50,000 worth annually; and by J. Stone for a saw-mill. The site is a good one, with the
railroad just across the river and a road bridge between. The horse-power in use was not ascertained, but it was
stated to be bat a small portion of the amount available with a tight dam. The surplus power is held for rent or
sale. Chestnut, pine, and hard wood are the principal varieties of timber in this section, and the supply still holds
good, thoagh not of first quality. )

Estimate of power at Stone's privilege {between Hrving and Wendell Depot).

§ Flow per Effective
Stage of river. ! Dr:;g;tga averagé Theoretical horse-power. poilv(’erfﬁ}ﬂ.

i ’ fe]r tlie 24 ized.

! Ours, :

|
| sq. miles. | Cubo feet. | 1 foot fall. |10 feet fali. | 13 feet fali.
|
|

Low water, Ary year.eeeeecovevenn . l [ - 210 23,86 | 240 ‘ 860
Low water, Average year .......o.... ! 368 240 27. 26 270 410 115 (%)
Arvailable 10 months, average year-.. J 1 270 30.07 ¢ 310 460

« Power in 1880, by census‘enumemtors' returns.
NOTE.—The flow and power as here given can be considerably increased during the ordinary working hours.

The next power is at Wendell Depot, and is owned by the Goddard Pulp Company, which also leases power
to the Farley Paper Company. The former of these also runs a pulp-mill, mainly for grinding spruce and poplar.
Four double grinding-machines are operated, requiring about 200 horse-power; 35 hands are employed, and the
Iroduction of the mill is abeut 2 tons of pulp and 24 tons of paper per day. The Farley company makes principally
card middles. The dam at this privilege is of crib-work filled with stone. It has a width of 40 feet at the base, i8
10t far from 10 feet high, and rests partly on ledge rock and partly on gravel. The fall at the mill is 15 feet. A

.total of 375 Liorse-power is run 24 hours in the day, and even during the dry summer of 1832 there was always
Water enough for running at full capacity, except occasionally for a day or two when wills happened to shut down
above. The dam now throws the water back shout a quarter of a mile, but an addition of 5 feet to its height is

tontemplated, which would give a pond some 2 miles long, setting back nearly or quite to Orange. 081
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Of the main privilege at Orange seven-eighths is owned without question by the New Home Sewing Machine
Company; the remaining one-eightl is involved in some dispute. The dam is a very old log structure, and the
stream above is so flat that backwater extends for 3 or 4 miles, or to the lower part of the village of Athol. The
mills are located immediately adjacent to the dam, and obtain a fall of from 7 to § feet. The New Home company
uses 100 horse-power of wheels and employs 525 men.  This company is supplied with castings by the Orange Iron
Foundery Company, and the two concerns are operated together; the latter employs 120 men. The Chase Turbine
Manufacturing Company’s works and Levi Kilbourn & CoJs chair-factory also use small powers from the same
privilege. The New Home company unses steam in low water, but for about ten months in the year can run by
water-power alone. A short distance down stream a low wing-dam diverts water to the Orange Furniture Company’s
factory, where 3 ov 4 feet fall and a small power are employed,

Athiol, the next point on the river, is o large and pleasant village, and hasg quite a monufacturing interest
sustained by the water-power of the river. In what may be considered the village proper there are four dams on
Miller’s river, in the following order, ascending: '

1. In the upper part of the village the river divides so as to inclose an island. A low cheap dam across the
left-hand channel turns water into a small race, which is carried over to the course of Mill brook, a little stream
flowing through the place. Power is then obtained by damming this brook at two or three points so as to give
successive falls, A little water is received from the brook, but the main dependence is upon Miller’s river, There
are three falls on the privilege. At the first ¢, I?, Richardson has a small machine-shop, and is said to use an undershot
wheel with 2 or 3 feet fall.  The second fall is mainly owned by Ethan Lord, who runs in conmection with it a small
saw-mill and cloth-mill. W, Lord also lLas power for a 3-run grist-mill and an elevator, and the Downes & Adams
Silk Mannfacturing Company owns about 30 horse-power., The heads in use range from 8 to 10 feet. The third
fall on the breok is used by the Athol Muachine Company, which has 11 feet head and 33 horse-power, by the Athol
Blanket Company, and by Fred. Cheney, manufacturer of cotton-batting. ‘

2, The second privilege in order on the main river is improved by a log dam about 100 feet long built on a
rock ledge, and is owned by the Athol Mill Company, running 4,000 spindles on satinet warps and towelings. This
company has 17 feet fall and about 175 horse-power of wheels, but does not use more than half their capacity, A
small power is rented to L. S. Sterret, who makes machinists’ tools, and to George M. Gerry & Son for their
machine-shop. A building has also been ervected for the manufacture of sashes and blinds, te be supplied with
power from this privilege, and there is still for rent surplus power, estimated at 75 horse-power in a low stage of
water. The entire power of the privilege may be estimated as below:

Bxtimate of porwer af the Athel Mill Company’s privilege.

,\ RAINFALL ON BASIN. Dras ]?é’:g “I(’I‘”' ™ ‘el 1 E]flf‘ecﬁva
i o e - rainage Y eoretical horse- 0r8e-
Btage of river. - ) aven" for Hho power, power util-
| Spring. | Summer. Autumn.| Winter. || Year. [ ized.
S |
i
‘i Inches. | Inches. | Inches. | Inches. Inches. | Sg. miles. | Cubic feet. | 1 foot fall. | 17 feet fall,
Low water, A1y FeRr. .o vunniimnririvacacmananas l ! 120 13.63 230
Low water, AVerago FEar «.cvvveruarnmmmacsnracnnnn l o 12 12 1 48 207 140 16,90 270 i 100+
Avwailable 10 months, Average year ...oceererennons ?’ j : 1 | & 160 18,18 310
! i ! | .

Norn.~—Pondage at points above is suflicient to increase considerably the flow and power here given, during part of the day, in low stages.

3. A short distance up stream a low dam of loose stones turns water into a race, from which it is drawn under
about 12 feet head to furnish power for a couple of small saw-mills and a blind- and shutter-shop. My, James M.
Cheney owns the privilege and would like to sell it. He states that here, as well as at other privileges in this
vicinity on Miller’s river, there is, on account of the small pondage, a scarcity of water in the forenoon at times
during the dry season, it heing held back through the night in the large pond at Royalston. With 12 feet fall,
the theoretical horse-power of Cheney's privilege may be estimated as follows: In low water of a dry year, 160
horse-power; in low water of an average vear, 190 horse-power; and for the amount available 10 months in an
average year, 220 horse-power.

4. The last privilege in the village of Athol, and the farthest up stream which was examined, is owned by the
Miller’s River Manufacturing Company, which manufactures horse-blankets and satinets, and uses 17 feet fall and
one wheel of 108 horse-power.  This company estimates its fall equivalent to 250 horse-power in a medinm low stage
of river. The dam was built about the year 1807, rests on ledge rock, and has a ro]l-vc"ay about 20 feet high and

200 feet long; it is a log structure with sloping face, and is supplemented by about 300 feet of dry-stone work.
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Summary of water-privileges on Miller’s viver, from Athol {o the mouth.

ZLocality. Firm, Manufacture, Fall, f‘ Remarks.
Teet.
BOleencenemnnmmnsnnmonsses Miller’s River Mamnfacturing | Horse-blankets and satinets ...... 17 | Usen 108 horse-power.,
Athol.eeeeeees Compauy. :
THG eeee enenreemnmrmeen Power owned by J. M. Chenoy. ...| Power used by 2 suw.mills and a 12 | Privilege for sale.
blind- and shutter-shop.
TIO ceur amnrmmmaenmnmenens Power owned by Athol Mill Com- | Power used for manufacture of 17 | Surplus power for rent.
- pany. satinet warps and towelings,
and by two machine-shops and
a sash and blind factory.
C. T, Richardson .. eveaeneeevnnnn Machine-shop . ..ooooiiineii.... 2-3
J Ethan Lord eeaer cvneenniannnaan, Saw-mill and cloth-amill ........... I
WoLord cevenernennmennaaan. Grrist-mifl and elevator........... agp| | Fhese concerns are on the line of a race which
| Downes & Adams Silk Manufact- | SIE. o oeneree e e strikes off from Miller's river to Mill brook, and
aring Company. h }hleln f"ollow]')s ‘dm?ln the fftn‘u.raq dlf th{slntter, ths
alls given be those Hee ¢
...| Athol Machine Company..... ... | Machine-shop | l)mnkg, cing those obtalned on the race an
.| Athol Blanket Cowmpany.......... Blankets........ - ... 11]
F, Cheney -«.veervnmemrnmcucaeann. Cotton-batting . ... __....... J
Orange Furniture Company....... Pine chamber suits ceerenoeenn. .o, 3-4 | Small power obtained by wing-dam.
New Home Sewing Machine Com- | Sewing-machines .........c..c... ]
pany. . '
. i " | S Seven-eighths of privilege owned by New Howe
C]B‘L;& 0 ;Jl;r-bina Manufacturing | Turbines and circular saws. ..... J 7—9{ Sewing Machine Company. v
DO weer cacrarmrameeamanns L Kilbouen & €0 cevnrvvnsaennss (82181
: . N ; 376 horse-power in nse pight «nd day, with nearly
Wendell Depob....o-eeenne- Goddard Pulp Company -......... Pulp {m.d paper 15{ always suflicient water{: Axn addition of b fuet
DO vevr vaavsronsonninnns Farley Paper Company...... .... Card middles . _.............. to tho height of the dam is contemplated.
Between Wendoll Depotand | J. Stone & Sons .. ..oocevnen ol Piano-cases and saw-mill 10 | Turn out $50,000 worth of s)iano-caaea yearly. Sur-
Erving. plus power for disposul. It is atated that dam
) can bo raised § feet.
Erving ...... e enearamnae et L H. SPring ceveeecmeevecneeionnan Grist-mill, and makes pail-staves.. Small power, N
! : : . . Owns balf the privilege, and uses 200 horse-power
DO ceesvreirenneaneansnne Washburn & Ieywood Chair | Cane-and wood-seat chairs,sashes " wheol g ! 00 ot
Company. and doors, and wooden p'nils. 9-12 of wheels, Turns out about GO0 ¢chairs and 300
pails per day,
DO ceri vennrsecsmnnacens Nooh Rankine....ceeacveeennnn... Wood-seat 6Bairs . .o.oueiiinnannns ‘Uses small power.

Erving to Miller's Falls. .o fueennrannns cmeicn i cciaca s TUnimproved covevecaienernanennnn- 200-| This is not all to bo considered available for use, on
account of the narrow character of the valley,
but several good powers conld undoubtedly be
obtained; ju particular at n point a mils or two
below Erving, where there is & fine open site,
and just above Miller's Falls, where the Miller's
Falls Company owns two falls, of about 15 and 30
feet, respectively. )

Miller's Fallg.....coveuaeanan Miller's Falls Company. c.c....... Bits, hraces, and vises, and general Employs 150 men, Privilege is in two falls of 18

&
hardware. feet oach.

DO et ieeiiiiiiamaanae Leater & Lyman Manufacturing | Hardware ...c.cooiiiiiaioao.. 52 Uses tail-water from upper mill.

Company.
Do il W.J. Phelps...ccoiauiiineninnn. Grigt-, planing., and saw-mill and ., Do

Y u
) wheelwright-shop.
Mouth of river.........euee. Privilege owned by James H. | Unimproved .......cccioevues. PR 25| One-half mile from New London Northern railrond
Brown, and about 4 miles by road from Turner's Falls,

TRIBUTARIES OF THE CONNECTICUT RIVER IN NEW HAMPSHIRE AND VERMONT.

Above Miller’s river the Connectient receives numercus tributaries from either side in New Hampshire and
Vermont, no less than fifteen of which drain upward of 100 square miles each. It is to be regretted that lack of
time forbade any examination of these streams, otherwise than by visits to a few scattered points in the summer
of 1880. As to the New Hampshire streams, a brief report upon their value and availability for water-power was
made to the governor and council of the state in 1870 by three commissioners. In that report are included a
general discussion as to the advantages presented by the state for manufacturing by water-power, and returns
from various towns briefly setting forth the extent to which power was already in use, estimates of the number of
available unimproved privileges, and occasionally some other data, such as the amount of fall to be obtained, or
the position with reference to important markets, In Hitehcock’s Geology of New Hampshire, published in 1874,
much valuable information is contained bearing upon the water-power of the state. The climatology is reported
}'I)On, an extended series of elevations is given (many of them for points on the water-courses), and some facts are
ncluded as to the locations, approximate size, and altitudes of the principal lakes and ponds.

In the documents and official reports brought before the general assembly of Vermont in 1876 is a paper by
Mr. Henry Clark, Presenting a few facts concerning some of the streams in that state, and rehearsing the leading
igﬂzﬂﬁterisﬁcs of the water-powers in almost exactly the same words employed in the New Hampshire report of

370,
) From thesevarious sources of information, and from the results of personal examinations and inquiries, an attempt
Wl“_ how be made to give some of the principal data regarding the upper tributaries of the Connecticut, Itis to be
noticed that although many of these streams are short, flowing down drainage slopes which seldom depart more than

15 or 20 miles on the east, or from 25 to 30 miles on the west side, from the main river, their fall is large s;éen at a

s

-
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considerable distance below the head-waters. Toillustrate by a single example: Sugar river, in New Hampshire, hag
it principal source in Sunapee lake, und thence to the mouth is an important mill stream; yet in its course of only
29 miles from the lake to the Connecticut river it descends 810 feet. The Connecticut river itself, in its course
through and past New Hampshire, ranges in elevation above sea-level from 2,000 down to 200 feet, while, according
to Dr. Hiteheock, its eastern water-shed line has an average elevation of nearly 4,000 feet from mount Madison to
Moosilaake mountain, and of about 1,500 feet thence southward to the Massachusetts line. The lowest point in
this entire line is stated to be at Orange summnit, on the Northern railroad, where the altitude is 990 feet.

Of equal importance with the fall are the volume of water and the steadiness with which it is maintained. The
mountainous, and often rocky, character of the smrface in this part of the Connecticut basin of itself favors an
uneven and poorly-sustained flow. But there are certain features which tend to offset the unfavorable condition
of steep slopes, the principal of which are the greater rainfall of the elevated regions; the retaining of snow for g
long time among the mountains and the gradual release of water by its melting; the wooded nature of a large part
of the surface; the fact, stated by Dr. Hitcheock, that the ¢ mountains, especially the higher summits, except where
it has been destroyed by five, ave covered to a considerable depth by peat, formed chiefly from moss and lichens?,
which acts to interrapt the too rapid drainage of surface-water; and, in a very important degree, the presence of
numnerous natural lakes and ponds. Not only do these last in their natural condition have a very beneficial effect
in holding back freshets, and by the warmth of their waters preventing, to a considerable extent, troubles from ice,
but they also in many cases offer opportunity for raising their surfaces by dams, and for thus greatly enlarging
their storage—such an importaut factor in the development of the New England rivers.

The principal streams of the section herc described have convenient railroad communication with tide-water,
the mountainous character of the conntry comypelling the lines to follow the river valleys. The distances by rail of
some of the more prominent points from important seaports and markets are shown below:

Distances by rail from tide-water of points in the upper Connecticut basin.

To Port- 'To Ports- To Bos- i To New

Loridity. land. | mouth. | ton. York.
Ailes. | Miles. | DMiles. | Miles. .

Keene, New Hampshire ............ ! 90 210

i Bellows Fallg, Vermont...ooeeivanne. r—aiaenes 112 220
. Claremont, New Hampshire......... 132 238
~ Lebapon, New Hawpehize. .. veels 140 265
Woodstoek, Vermont ...ovoven,nae.. 135 270
Saint Johnsbury, Vermont . cooe... ... i 169 . 321

Although, in the aggregate, a great number of water-privileges are in use on the New Hampshire and Vermont
tributaries of the Connecticut, there ¢an be no difficulty in finding good unimproved sites in almost any section
and it is true theve, as elsewhere in New England, that many valuable privileges are occupied by small saw- and
grist-mills which use but an insignifieant part of the available power.

The Ashuelot river has a length by general course of from 40 to 45 miles, and a drainage area of 422 square
miles. The main branch has its souree on the northern houndary of the town of Washington, in Sullivan county,
New Hampshire; it runs thence southwesterly and empties into the Connecticut in the town of Hinsdale, Cheshire
connty. Keene, with a population of 6,800, is the principal point on the stream. From Keene to the mouth the
Ashuelot railroad follows closely the course of the river. The Ashuelot is sustained by several reservoirs controlled
by mill-owners, and by a considerable number of natural ponds and lakes, the larger of which are mentioned in the
“table below, It is to be noticed that four of these, containing in the aggregate about 1,150 acres, have an average
elevation of 1,300 feet above tide, or 1,100 feet greater than the mouth of the river.

Principal lakes and ponds in the basin of the Ashuelot river.

E Elevation .

{ |
. Name of pond. , Approxi- o Locality (town).
mate aren, | SBEYE) ¥ (town) Outlet.
| Acres. Feet,
| Band pond (@)..eeueenneann.; ¥ OO Washington ......ooconvan..n Small stream to main wiver, E
| Ashuelot pond {a) ........ - 23 1,800 |...... [ L Asghuelot river.
Mungﬂnville pondd......... ‘ b 300 1, 850 Nelson and Stoddard . Small stream to Otter river.
Woadward pond b | 1,30 | Roxbury and Nelson ........| Roing brook,
Breed pond ... et b 200 ; 1, 250 Harrigville and Nelson ...... Small stream to Pratt brook.
¢ Monadoook lake . ...l BOst ...l Dullin ... sseemc-eve.) Pratt hrook,
i wand pond{e) ... 150 freeeeenes . ; Winchiester..................| Small stream to main river,

@ Starage reservoirs controlled by Messrs, Faulkner & Colony, of Keene; arens as stuted by them,

I Messured by planimeter on Hiteheoek's map of New Hampshire.
z

284 ¢ Artificial reservoir L“(olitl‘(nnl'ﬂ Ly stone dam 100 feet long and 15 feet high, built in 1673 at a cost of $3,200,
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At the Cheshire Railroad crossing, near Keeue, the water-surface of the river has an elevation of 469 feet: above
fide; the elevation at the mouth of the river Is 2061feet, :so that in the intervening distance of 21 miles, by river,
there i§ & total descent of 263 feet, or an average of 124 feet to the mile. ‘

The country adjoining the river between tlie mouth and Keene is fairly well wooded. The valley is narrow at
Hinsdale, bub widens out above. At the former point the stream itself ranges from 100 to 200 feet in width. The
ved and hanks are usually gravelly, and the flow is quite well sustained.

Ascending the stream we find two water privileges in use at Hinsdale, but a short distance from the mouth.
The lower is improved by a wooden dam 175 feet long and 10 feet high, built about 1860. A canal 250 feet long
carries water to the Brightwood paper-mills, using 12 feet head and 75 horse-power, and to the cotton and woolon
factory of Messrs. Haile, Trost & Co., using 12 feet head and 150 horse-power. The latter concern has sufficient
water throughout the year, but the Brightwood mills are short at times.

At the upper privilege is a wooden dam, about fifty years old, 180 feet long by 6 feet high. A race perhaps half
o mile long conveys water to Robertson & Sow’s paper-mill, to C. T. Amidon’s cotton and woolen factory, and to two
machine-shops. The fall in nse ranges from 11 to 30 feet, and about 330 horse-power of wheels are employed.

At Tarper's village and Ashuelot, power is employed in the manufacture of cotton-warps and beavers, and at
West Swanzey are the Stratton woolen-mills, using 9 feet head and 200 horse-power. At Keene, Messrs. Faulkner
& Colony have a woolen factory run by power from the Ashuelot. The dam is of wood, and is about 90 feet long
and 15 feet high, Eleven feeb head and 100 horse-power are in use at the factory. :

Three and one-half miles above Hinsdale there is a stated to be a good unimproved privilege, where, with a
canal 500 feet long, 27% feet fall is av%ilable. The corresponding power may be estimated as follows:

Hstimate of zm‘z"fnq;roved power 3% miles above Hinsdale,

§ RAINFALL ON BABIN. Ezgcvg!}‘(ff
Stage of river. Drainnge average for Theoretical horse-
; | . area. the power.
| Spring. lSummar, Autumn. | Winter. Year. 24 howrs,
i !
. ! Inches. | Inches. | Inches. ‘ Inches. || Inches, | Sg. miles. | Cubic feel.} 1 foolfall. (274 fect full.
LoW WALOr, AIY FOAT. ¢ . cuvanssautreamnaeetanansaene et aas ! 125 14.20 890
T.0W WALST, AVOIAES FOAT «uaauvn commmraenaensonasnancacnvsanen 113 12 123 l 104 464 393 150 17.04 470
Avnilable 10 months, AVETAZE YEAT . .cererrnressmrnsssmsenecnnnss 210 , 8.8 860

NorE.~Pondage along the stream would, doubtless, considerably incrense the hower here during part of the day, but no data are at hand inflicating to what extent,

On the main stream above Keene, and on various tributaries, are many minor privileges occupied by saw-mills,
as well as an abundance of unimproved sites. )

West river rises in the towns of Weston and Peru, Vermont, from 20 to 25 miles northwesterly from Bellows
Falls. It runs southeasterly through Windham county, and empties into the Connecticut immediately above
Brattleboro’. From Londonderry, in the upper waters, to the mouth, it is followed by the Brattleboro’ and
Whitehall division of the Central Vermont raiload. Its length is about 36 miles, and its drainage area 363 square
miles. It is utilized for power by various wood-working establishments.

Williams river is & small stream emptying into the Connecticut from the Vermont side 3 miles above Bellows
Falls, Drainage area, 103 square miles. The Central Vermont railroad follows the course of the stream on its
way from Bellows Falls to Rutland. Power is used by anumber of small saw-mills and wood-working establishments.

Black river rises in the town of Plymouth, Vermont, and runs southeasterly through the towns of Ludlow,
Cavendish, Weatherstield, and Springfield, in each of which there are thriving villages where power is used. The
manufactures embrace cotton and woolen goods, lumber, flour, and various articles of wood. The stream has a
drainage avea of 152 square miles, and in its course passes throngh 2 number of ponds. Tror a half-dozen miles in
its middle course it is followed closely by the Central Vermont railroad, but elsewhere it is from & to 7 miles distant
from it,

Sugar river has its principal source in Sunapee lake, a splendid sheet of water, 7§ miles long, and 2% wiles wide
in the broadest part, lying upon the boundary between Sullivan and Merrimack counties, New Hampshire. The
river runs westerly, with a length of about 22 miles, passing successively across the towns of Sunapee, Newport, and
Claremont, in the latter of which it empties into the Connecticut. The drainage basin of the stream includes 272
square miles, The prineipal tributaries are Goshen branch, whiel joius the main stream from the south at Newport,
and Croydon braneh, entering from the north at Northville. _

Sunapee lake has an area of about 5,900 acres, and an elevation above tide of 1,000 feet at low water and
1,103 feet at high water. It also receives the drainage from Otter pond, 270 acres, and Little Sunapee lake, 510

acres. On the Croydon branch is Eastman’s pond, of about 980 acres. The drainage area above the ontlet of
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Sunapee lake is 47 square miles, The fine storage afforded by this great reservoir, and the large fall of about 800
fect thence to the Connecticut river, combine to render Sugar river a splendid manufacturm ¢ stream, well sustainegq
in the dry season, and free from lhinderances by freshets or ice. The Concord and Claremont 1a11road follaws the
stream most of the way from the lake to the mouth. A large amount of manufacturing is supported by the stream,
comprising cotton and woelen goods, paper, flour, lumber, and a variety of wooden implements and. wares,

Claremont, a few miles from the mouth, is the most 1mportant point on the stream, The entire town containg
a population of 4,700, and within its limits are, as nearly as can be ascertained, the following water-privileges on
Sugar river:

1. Several miles above Claremout village, possibly beyond the limits of the town, 20 feet fall, rated at 175
horse-power, unimproved. )

2, Tn Claremont, upper privilege owned by Monadnock Mills, 74 feet fall.

3. Lower privilege, 164 feet tall, in use by Monadnock Mills, running 160 horse-power.

4, Privilege with 14 feet fall used by the Sullivan Machine Company, which owns 100 horse-power, but actually
employs less than one-third that amount., The remainder of the privilege is said to be owned by the Claremont
Manufacturing Company and the Monadnock Mills.

5. Privilege with 12 feet fall, one-half owned and used by the Claremont Manufacturing Company, paper. The
remainder is oceupied by the Home cotton-mill and Eastman’s tannery, the latter not in operation.

6. Tall of 14 feet. Power used by saw-mill, grist-mill, stair-rail factory, and two novelty works.

The river here divides into two channels separated Ly an island. On one of these, a fall said to amount to.
about 60 feet (a) is but slightly used by small shops. Continuing on the main river, we have:

7. Fall of 223 feet, owned by the Sugar River paper-mill; 150 horse-power used, and as much more not in use.

8. Old furnace privilege, about 10 feet fall, unimproved.(a)

9. Fall of 13 feet, not used.(a)

10. Pall of 8 or 10 feet, used by woolen-mill and hosiery-mill.

11. Lower falls, “undeveloped, and of somewhat uncertain value”.(a)

12, “From this point to the site of the old Russell carpet-mill could probably be erected onec or two dams,
though the banks are not so favorable for that purpose as could be wished.”(a) '

13. Fall of 12 or 15 feet, not used.(a)

14, At West Claremont, 18 or 20 feet fall, used for paper-, saw-, and grist-mills.(a)

Ottaquechee river —This stream rises near the western boundary of Windsor county, Vermont, and runs easterly
across the towns of Bridgewater, Woodstock, and portions of Hartford and Hartland, joining the Connecticut 3
or 4 miles below White River Junction. It has a length of about 40 mwiles by general course, and a drainage area
of 192 square miles. Woodstock village, having a population of 1,300, is the most important point on the stream,
and is reached by a short line of railroad fram White River Junction.

Ouly a little way from the mouth a high ledge crosses the river and forms an island in the center. A log dam

has been built from either side of this island to the adjacent shore, and on the right bank is a small saw-mill, and -
on the left the satinet factory of the Ottaquechee Woolen Company, Nine sets of cards are run, and 300 horse-
power of wlheels used under a head of 26 feet.

Five or six miles up stream, at the village of Quechee, A. G, Dewey & Co. have a 6-set woolen-mill, and J. C.
Parker & Co. one of 7 sets. At numerous other points along the course of the stream small powers are in use by
saw-mills and various wood-working shops, where ave nuumffxctured such articles as agucultural implements,
chairs, wooden handles, sashes, doors, and blinds.

The river is described as a good oue for maputacturing purposes. 1t has a veservoir in its upper waters, and is
well sustained in flow.  The Ottaquechee woolen factory can be run at full capacity at all times, with unimportant
exceptions ; 2 or 3 feet of backwater is said to be experienced there during high freshets in the Connecticut.

A mile up stream the proprietors of this factory own a full of 30 feet, which has been in use buf is now
unoceupied.

The descent of the river is rapid, amounting to an average of very nearly 30 feet per mile for the lower 30

miles of its course. The fall is shown more in detail in the following table, kindly furnished by Mr. Hosea Doton,
engineer of the Woodstoek railroad:

a Report on the water-power of the state, made in 1870,
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Table showing the fall in the Ottaquechee river.(a)

| ; !
y ‘Elevation J
. | of water-| : Tall
. Distence ; suiface : Distance! Fall e
Locality. ahovlt:, above | hetween | etween belg‘v]vé‘en
mouth. | water in | points. | points. A
{ “Counceti-; | o points.
J cut liver.‘\ !
! |
i 1
5 Miles, | Feet. | Miles. ' Feot. Teet.
Pond in 1he river at Sherburne ......... ...... | 30 " 83 -, ! :
: . : 3 111
Bowl factory near West Bridgewater.......... ! 27 \ ara ) ¢ i ] 30.5
; ; I 47 J’
Chair factory at West Bridgewater 26 J‘ 725 } ! !
| HI. 66
Pond at Weod's mills ..o oo, 2 ! €8 §
‘ ‘ N T X
Stew-mill POnd eoive voiie e a1 ! [N i
i : ; T 84 ! |
Tactory pond ot Bridgewater ...l 19 ‘ 401 - ; J
i3 99
Daniels' machine-shop, West Woodstock...... 14 402 } ; l 18.8
_ 11 [
Factory pond at Woodstock ..., 13 (1 488 ; :
, \ 40w 1
Taftsville Poud ...oo ooviniiiin e, 9 | 420 % i 20,1
3 73 .
Parker's factory pend at Queches.............. 61 27 ! % : ‘!
: 1 49
Factory pond at Dewey's mills ... ..o.oooo0 5 1 108 | § t
i % 52
wilrend crossing near Dewey'smilla...o... ... 4% ue =
. i | | a1 | i
| | 't oml a 4.2
Head of Wool's falls ...... ... e eremnairenas i 1 8 §
* 2 55
Pond at Quecheefalls .. .o, i 30 } * 1
3 a0
Connecticnt river, water-aurfuge........o.ov .\l [}] { 0 * {
| |

2 Mr. Doton gives the elevation of the Connecticut river above sea-level as 305 feet. This does not agree with elevations obtained elsewhere, and therefore
heights along the Ottaquechee ave here given with reference to water-surface at its mouth.

The Mascomy river rises in the western part of the town of Dorchester, Grafton county, Vermont; it runs
southerly for about 9 miles, then turns abruptly to the west, and a few miles farther on enters Mascomy lake, a fine
sheet of water 4 miles long and from one-quarter to three-quarters of a mile wide. Issuing from the lake, the river
resumes its westerly course to the Connecticut, passing across the town of Lebanon. It drains 148 square miles
above the outlet of Mascomy lake, and 190 square miles above its own mouth.

The most important lakes and ponds in the drainage basin, with their approximate elevations above tide, and
areas, are as follows:

Mascomy lake; elevation, 750 feet; area, 1,400 acres.

Crystal lake; elevation, 900 feet ; area, 380 acres.

Hart’s pond ; elevation, 1,060 feet; area, 450 acres.

(roose pond; area, 370 acres. , ]

Norris pond ; elevation, 1,500 feet; area, 330 acres.

In the distance of 8% miles from Mascowy lake to the Connecticut the river falls about 406 feet, or say 48
fegt to the mile. The Northern railroad follows the stream through the principal part of its course, and at Lebanon
station is at an elevation of 510 feet above tide. »

Lebanon is an important village about 4 miles from the mouth of the Mascomy river, with a population of 2,000,
Manufacturing by water-power is carried on there and at numerous other points along the stream, the productions
ineluding iron-castings, machinery, wateh and clock materials, lumber, woolen goods, paper, and various articles in
wood. In the report upon the water-power of the state made in 1870, it was stated that in the town of Lebanon
the value of the work annually turned out by water-power was at thab time half a million dollars. In the same
report the discharge of the stream at the lowest stage was given as about 134 cubic feet per second. Messrs. Mead,
Mason, & Co., at Lebanon, mannfacturers of sashes, doors, and blinds, use 18 feet fall and 325 horse-power of
wheels, and state that they have sufficient water throughout the year for running their works at full capacity.

There are reported to be several unimproved falls in Lebanon, two privileges improved and with buildings, but
unoceupied, and two unimproved falls at Bast Lebanon.

White river rises in the towns of Hancock and Granville, Addison county, Vermont, runs southeasterly,
receiving in suceession the Third, Second, and East branches, and enters into the Connecticut at White River
Junetion, The Central Vermont railroad follows its course from the mouth to Bethel, and then passes up the
J.‘llnrd branch. The stream has a drainage avea of 623 square miles, ranking third in this respect among the
tributaries of the Connecticut. Mr. Henry Clark, of Rutland, says of this stream: “From its source it runs slowly
through a narrow tract of intervale until it arvives at Stockbridge, after which the current is very rapid until it
reaches Bethel village. From Bethel to its mouth the channel of the river is from 16 to 18 rods in width, and the
ourrent generally rapid and the water shallow.” Asusual on the streams in this section, power is used by anuwber
of saw- and grist-mills, and by blacksmithing, cooperage, and wood-working shops. There is said to be considerable
available power in the village of Bethel. 087
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The Ompomponoosuc river drains 123 square wmiles, mainly in Orange county, Vermont, and empties inte the
Conneeticut river 4 miles above White River Junction. It is stated to offer fine facilities for the use of power,
but is without railroad communication exeept at the mouth. A number of small powers are in use by saw-mills
and sheps. ‘

Wait's river lies entirely in Orange county, Vermont, through which it runs southeasterly to the Connecticut -
river. It has a length of 15 or 18 miles by general course, and a drainage area of 156 square miles. It is without
railroad facilities except as it is crossed at the mouth by the Passnmpsic railroad. It furnishes power to a variety
of small establishments, mainly in the town of Bradford, where there are reported to be numerous unimproved
falls.

The Lower Ammonoosuc river is formed Dy small branches the most remote of which drain the western slope
of mount Washington. It flows westerly and then southwesterly, with a length by general course of about 40
miles, and joins the Connecticut at Woodsville. Tts basin includes 388 square miles. The principal afluents are
from the south, and among these the most important are the South branch and the Wild Amn_lonoosuc. The
Boston, Concord, Montreal, and White Mountains railroad follows the course of the stream throughout its length.
On the lower river the principal points are Woodsville, at the mouth, population, 4003 Lisbon, 800; and Littleton,
1,700, The fall is large, ag seen in the following table: '

Table showing the fall in the Lower Ammonoosuc river.

: Approx: < Fall per
Distance Distance
Elevation | imate fall wmils
Locality. fr . |above tide.| between beggs:n between Romecks.

mouth. points. Doinis. points.

Miles. Feet. Feet. Miles. Feet.
Awmmoneosue station, bags of monnt 'Washington ... 45 2,668 1 339 1 1050 ; Tlevations by profils of Boston, Concord, Mont-

. : J . real, and White Mountains railroad.

Lower Ammonoosuo at mouth of Little xiver......... 32 1,829 } 02 - 2.3 ‘
MONLh 0f TIVEL cvverecnrrcrsrarssamnsrcamcsrssesnsonns 0 407 ' Elevation as given in Geology of New Hampshire.

At present the river is not sustained by any storage reservoirs, and is very variable in flow, a heavy rain
causing a large and rapid rise. The bed and banks are generally rocky, and the latter high, though between
Woodsville and Bath there are some meadow-lands. Toward the mouth the width between banks is from 100 to 200
feet.

The manufacturing is mainly in the towns of Lisbon and Littleton, and is carried on by & number of saw-mills,
grist-mills, tanneries, and wood-working shops of different kinds. The lowest privilege in use on the river is at
Bath, where Conant & Co. have a pulp-mill ; 144 feet fall and 350 horse-power of wheels are in use here, and in
low water the wheels can be ran at about one-half capacity. Directly at the mouth of the stream -there is an
unoceupied privilege, formerly in use, where 8 or 10 feet fall might easily be obtained ; and, according to the report
on the water-power of the state, there are at least three other unimproved falls on the river within the limits of
the town of Bath.

Wells river rises in @ series of ponds in the towns of Groton, Peacham, and Marshfield, Vermont. It flows
southeasterly to the Connecticut, into which it empties nearly opposite the Lower Ammonocosuc. It has a length
by general course of about 15 miles and a drainage area of 94 square miles. Of the ponds mentioned in the upper
waters the largest is Long pond, which has & length of over 2 miles, and a width of about three quarters of o mile in
the broadest part. The stream is followed by the Montpelier and Wells River railroad, and is described as being
generally rapid and affording good powers. Its present use is mainly confined to saw- and grigt-mills, of which
there are over a dozen along its counrse,

The Passumpsic river is made up by small branches rising in the northern part of Caledonia county, Vermont.
It takes a southerly eourse through the county, and unites with the Connecticut in the town of Barnet. It
is 25 or 30 miles long by general course, and drains an area of 485 gquare miles. The principal affiuents are the East
brauch and Moose river from the cast, and Miller’s run, Sleepy river, Andric and Lee’s brooks from the west.
The Passumpsic railroad follows the course of the main stream throughout, while the Buflington and Lamoille line
crosses the basin from west to east and runs up the valley of Moose river. The principal points on the wain river
are Saint Johnsbury, some 8 miles from the mouth, having a population of 3,400, and Lyndon, as much farther
above, with 800 inhabitants.

The Passumpsic is deseribed as a generally swift stream, well suited to manufacturing purposes, but subject
to considerable fluctuations in volume. The country drained is well supplied with springs, however, and the dry-
season tlow of the stream is tolerably well sustained. The bed and banks are rocky, and the opportunities are
fairly good for securing large pondage at dams,

The first power in use, ascending the stream, is at Fast Barnet, only a short distance from the mouth, A
horseshoe-shaped dam crosses the river here ou ledges over which there is a natural fall, and gives a head of 29
feet at Wilder & Co/s mill. They manufacture wood-pulp from &pmée, and use three wheels having a total

ea pacit_g é)f about 1,100 horse-power. It is stated that this amount of power can be obtained nine months in an
Y 8'



THE REGION TRIBUTARY TO LONG ISLAND SOUND. 119

average year, bub for thoe remainder of thez tirt_le thgre is a shortage, and in lowest water only abont one half eapacity
can be realized. “Wilder & Co. own all of this privilege except 100 liorse-power at the opposite end of the dam,
which is used in parb by J. D. Gould for the manufacture of e¢roquet and chair stock.

Some of the more important powers above on the stream, so far as could be learned by correspondence, are as

follows: . - . . ,
At Saint Johnsbury there is a fine privilege with 12 feet fall, only a small portion of the power of which is in

use by the Sainb Johnsbury Granite Company and a carriage-shop. The dam was built in 1854, is a log and stone
strueture about 250 feet long and 10 feeb high, and is stated to have cost in all $30,000.

In Lyndon there are at least four important falls. Wilder’s pulp-mill has 61 feet head and 1,500 horse-power.
The A. A. Pierce & Son paper-mill returns 13 feet fall and 1,000 horse-power, which it is evident can be realized
ouly a part of the year. The Lyndon Lumber Company, has from 13 to 18 feet fall, a pond estimated at 100 acres,
aud uses 200 horse-power; and Burke’s flouring-mill has 11 feet fall and 36 horse-power. Numerous other powers
are in use on the main stream and its tributariés, principally by saw- and grist-mills and wood-working shops.
Undoubtedly there are many available unoccupied powers on these streams, but only only two were mentioned in
particular—one of 20 feet fall, which it was said could be obtained on the lower Moose river by a short canal, and
one of 15 feet fall, 2 miles below Saint Johnsbury, the power of which may be estimated as follows:

Lstimate of power 2 miles below Saint Johnshury.

RAINFALL ON BABIN. IZIL?CV;'HI(’IET

" | et S

Stage of river, — - Dfélrlzl:gc | nveragb Theor ;gl‘t‘,;g'hm (13t
Spring. | Swnmer. }Autumn. Winter. | Year. i for the 24

| hours.
|

|
| |
g 41 410 1

|
1
|
\
!

Inches. | Tiches. | Inches. | Imches. l Tnches. § Sq.miles, ' Qubic feet. | 1 foot fall, |15 fect fall.
Low WALEY, QLY FOAL cannneinn mressacentcanecnannneanaeesanaans | 120 13. 68 200
Low water, AVEIAZE FOAT. . cen. s wrernenresrruenremennresacananas } 0% 12 11 8% l ’ { 160 18,18 ! 9270
Available 10 Iuonths, AVEIREE YT e ceae et ciiae e ceeaaas 240 27.28 ' 410

John's viver and Israel’s river are two streams heading 5 or 10 miles northwesterly from mount Washington
and descending to the Connecticut. Johw’s river draius 86 square miles, includes in its basin several pondsof 150 or
200 acres each, the most important being Long, Island, and Cherry ponds, and is followed by the Boston, Concord,
Montreal, and White Mountains railroad, but is used only for two or three small saw-mill powers.

Tsrael’s river draing 129 square miles, is without natural ponds in its basin or o railroad along its course, but
is used for power by 8 or 10 saw- and grist-mills, a paper-mill, machine-shop, and one or two wood-working shops.

The Upper Ammonoosuc viver heads in the Pond of Safety, in the town of Randolph, Coos county, New
Hampshire, at an altitude of 1,975 feet above sea-level. It rons in an irregular northerly direction, and then turns
to the west, reaching the Connecticut river in the town of Northumberland. Its drainage area includes 252 square
mniles, within which are the following principal ponds:

Larger ponds tributary to the Upper Ammonoosuc river.

Name of pond. Area, (o) g%’:gg?ﬁ
Acres. Feet,
Hoad pond.c..eeeeinmmeninranieraiane. 830 |. 1,075
Percy pond ....cocvveennneranns . 350 1,040
Potter's pond . 360 1,025
Trio Ponds.ccciveiiarariraieaiacannns 270 1, 060

« By planimeter measurement on state map.

The principal tributaries of the river are Dead river, Philip’s brook, and Nash’s stream. The main siream is
fO%lowed from the mouth to West Milan by the Grand Trunk railway. The only use of power is by a few saw-
mills, a grist-mill, and a machine-shop. : '

Table showing the foll in the Up}:er Ammonoosuc river.

Dj votye Fall
stance : otweon .
Elevation 3§ er mile
Locality. above 9 points, Remarks,
mouth, |2bove tide. Mg;&“_ ;g;;%gzn
Aiiles. Feet. Feet, Feet. »
Pond of Safety ....ccceivinenanernenn as 1,975 } 060 56.5 Altitude as given by Dr. Hitchoock.
West Milan. . vue et 16 1,015 } % 11' 0 Elevation of rails, Grand Trunk Railway.
Railroad crossing near Stark ........ 8% 926 } . ' 0 Water-surface by Grand Trunk Raflway levela.
A 10.
Railroud crossing near Groveton..... 2% 866 Water-surface by Grand Trauk Rzmilway lavels.

1012 w p—vor, 16——19 280
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The Nulhegan river joins the Connecticut from the west, draining the northern portion of Issex county,
Vermont. Its basin comprises 132 square miles. Its course is followed by the Grand Trunk railway, but no
returns of power used are at hand. (

Halls stream, 88 square miles drainage aven; Indian stream, 67 square wmiles; and Perry stream, 27 square
.miles, are small tributaries which the Connecticut receives from the north in the extreme upper part of Now
Hampshire. They are not directly reached by any railroad, and no information has been gained that they are in
any way used for power, except that a single small saw-mill power is returned for Perry stream.

Table of utilized power on the Connecticut river and its trilutaries.

¥

i [ N s
|£] 5 | & |8
Stresm.  |Tributary to what.|  State, County., | Findopmfermumn | F1 = | 25 | g Remarks,
o 2 & | BB 2 &
- — = =
85| £ | 2 £
Z & | & <
Feet, | H. P. | H. P,
Connecticut river..| Long Island sound.| Conmnecticut ... Paper....ocoenaieiiiial
Doovurnasranens vens0 nnnnnn vomenn PO . T P Iron and steel..eeeeenenn.. 1
Do, ieenne vevner (RO, I RN PR s (| SRS PURSTON N [ 67134713 S 1
DO.canvrararnes Hosiery. coveeenriennrannns 1
R 1 ), Veerenans 1 ) Windsor Logks,—~Total water-
.| Wool grading and scouring.; 1 (@ - ,gggfl}ﬁ“,}};‘fd' 1,800 to 1,90
.{ Rubber rollers............ 1
MachinerY eeeeeiannervnns 3
Flour and grist........... 1
BAW ceevritencnancananrnas 1] J
[ Paper bags -cveenvenenan. 1 28
cevornorleree@0 nvnriennas ..| Leather belting and hose..] 1 S
.| Brick and tile... 1 gg
.| Carpentering . 1 < @
.| Cotton ........ 5 8,018 65 ‘.E
.| Cutlery and edge-tools....| 1 10 Ze
Festilizers....... veeennes 1 10 5
Files.conernennens PR I 1 8 e
Flour and grist..cecno.... 1 80 E g
ceenessvananaly Lithographing...veeaeeaen 1 ) R SO, fg-g
SR LY (107 . 1 40 fooecun- E z
-| Mattressesand springbeds] 1 2 qui'
Mucilage and paste.......| 1 10 E%
.| Machinery . L ) 288 Holyoke. & -
PEPOL wernenncenrnannnsnn. 8,816 23 Eg
Rubber and elaatic goodr.{ 1 80 o%
Sashes, doors, and blinds. .| 1 156 '?ég 5
SErews -vceverieiiennannn- 1 80 clal3
m 2
Shoddy ceccueocnrasvanann 1 150 lvenenne. 2 A z'
F11 SR 1 100 |eeuen-.. mEE
.| Steam fitting and beating | 1 i S PP 2 s .::
apparatus, = gffa:
............. B0 eemeaeneeteees @0 eeeeeens] WAROWOTE +oeveeennen @ 149 oeeneen. Py
‘Wood turning and earving,] 1 5 B39
AR | T PO, 581
Wood-pulp coaneveennrnnn. 1 120 eH
, o
LT T D 4 668 liiveennn ELE
WOratod.seeeeeenes s eee| 21 550 |..ree- FRE
.1 Cotton ... . 1 250 8 EHE
-------- onth Hadley Falls, [ 2 23
2 %26'32{ M6 .. } opposite Holyoke, (&
[RPOOY . 1. PR RO . [ 28 aeaen. 1 . .
T |ewavenn-a Bk g
PR, L R e B Cutlery and edge-tools....| 1 676 foevannn. ; E§ g £
- EXTIE R TS T TS £ e ﬁ
R 1 LentherHoard veeeee...... 1 16 loeonn. Turner's Falla ... | &8 5’2
RO V. SRR JORN [ ST cesloooiiiil ) Paper iieiiiicaaninnn.. 8 [r (0 8,200 %u o
........ 0%,
....g:............. ...,go.. ......... ....go ......... MACRINETFoereenresnnnanns 1 50 foeuen.. J Egé’gg
T TRt FETTL L RTPPRITTPR CEPIL RPRPRT N 'Sa?v ............ veneenenns 1 D15 lievvennn O%Pnsita'fumer’s %g rﬁ«ég‘
' ’ 'alle, g
; ‘ | (Pl Tee T e
D RN 1. SO, d . ower utilized in 3
Agricultural implementa .| 1 30 ore  epumerated, 4210
Flour and grist -ceee......] 1 98 horse-power. UptoQctober,
.| Machinery.eeeneeeennns.. 1 't 1882, this amount had been
e L (d) 30 increased, as nearly as can
Paper....o..oiiievinin. 4 g ﬁ be aseertained, by introduc.
.| Picture-molding ........ 1 ,, tion of two new mills and in-
) e 204 creasingthepowerat theold
Planing and sawing....... 1/ 151 ones, to 7,040 horae-power,
l . i of which 6,847 was emloyed
! | in paper manufactare.

& Falls rangy from 20 to 20 fuet.

b ’rl,‘g(t)ﬂl fall op Holyoke privilege, 56 to 59 feet, utilized from three levels, d Total fall on privilege about 52 feet, utilized from two levels.
2

¢ Yalls range from 20 to 41 feet.
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Table of uttliced power on the Connecticut river and its tributarics—Continued.

Stream.

Tributary to what.

'

Kind of mill or manu-
facture.

Number of mills.

Total fall utilized.

Total water-power
uatilized.

power.

Remarfks.

Connecticut river.-

LongIsland sound.

Lo o Rl

New Hampshire. Flour and grist .

_| New Hampshire.

.| Saw

.| Turning ...
Flour, grist, and saw......

3117 R,
Y1 1 .

..| Flour and grist, saw, and

starch.
[611177:) - D,
Paper..o.ooo il

.| Flour and grist ...........

Coffing and undertakers'
goods.

.| Cotton-duck ....oooonnoon.
Cotton twine and yarns...
Flour and grist ...........
Hardware ..c...ccueee.n..

Machinery..e.e.oounvennn.

Thread end silk...........
Sashes, doors, and blinds..
Flour and grist...ceuee....
ee.do

Shoddy

Flour and grist ...........
Machinery.....coceeennee.
Needles and ping .........

Flour and grigt . coeeee..on.
Cutlery and edge-tools....

Hardware cv.ceviveene. oo

Iron bolts and nuts .......

Agricultural implements,
edge-tools, ete.

Cotton-dneck, furniture,
hardware, i)mss and iron
foundery, grist and saw.

Machinery, eastings, and
tools,

a Two levels, 18 feet fall from each.

]
o

e N o

Fq Auxiliary steam.-

s

50-+

MecIndoe's Falls,

Rockville (ees desoription),

Poquonock,
Do.
Do.

Rainbow.

Spoonville.

Tariffville (300 horse-power of
wheels).

Farmington.

Unionville (about 1,000 Lorse-
{ power, total, leased in 1882).

Unionville; intermediate privi-
lege.

Collinaville,

Pine Meadow.

201
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Table of utilized power on the Connecticut river and its tributaries—Continued.

= < | & :
| ARRE N
. . 21 % | 2% | &g
Stream. Tributary to what. State, County. Kind O?;é;g‘g mann- g g ‘Eg E’Eé Remarks.
p=1 —_ =4 =
Bl E |2 | % .
{ m| B | 8 <
) Feet, | H.P. | H.P,
Farmington river..| Connecticut ri\'er.x Connecticut, .. ..} Litchfield.....| Cotton....covenenereannne 1 30 800 |-eianan. Now Hartford,
0 | L . . Cotton....uomeenne [ 1 18 170 100 | Colebrook river.
............... e RuleB..vesnenmcreanecnree| 1 8 20 fo.eeen..
L Paper ...ciaeiennins seeen] 1 12 185 |eeeaaoo.
. SAW seurensrernmanncmannes 1 12 40 ...l
eteeando . .| Baghes, doors, and blinds..| 1 7% 15 Jeeaaoen.
! Mussachusetts..| Hampden..... SAW cnevracrnremmnnraonnns 1 16 5 lvennen.
IR BN« 1) I TANBELY cvvnenamenanonemn- 1 12 24 looie.ns
.} Berkshire ....| Agricultoralimplements..] 1 9 24 fooo....
verllO e BAW a7 83 214 |iaaevnnn
eeeellO e TADDETY s 1 12 b P
veeilo o oeven ol Wooden packing-boxes...| 1 12 5 Jeeenns .
R i T Wood turning and carving, 1 |........ b § R .
Pequabuek tiver | Farmington river.] Conuecticnt ....) Hartford...... Bragsware. oeeemoneeann 182212 87 245
and tributarivs.
Do s, N () . JRON  SUUURIIN MUY : 1| IR Carringo and wagon mate-] 1 24 10 [oeeivue
rials.
) 3 T U, .. . [ 1T R JS PP veol CloERB i [i} 753 135 221
Doceecmeiieniioando . [ [ I, N .| Cutlery and edge—toolé.... 1 10 30 loeaieen.
Booeeeooe . RN T Y1 U S TFlour and grigt «ooeevannn, 3 28 41 ...
| N .| Hordware........... 6 100 106 19
) 8T VOO Hosiery. 2 194- 57 65
DO v Machinery. 1 12 10 10
Do....... e Saw ... 1 22 0720 (...
j AL T, . veen e Saws manufactuced ..., 1 i} 25 Jioeen-.
Do, oenrrmnannsis s ceml sewdo . [Sewin;:~rnzx(:hiuenmtm‘inla 1 8 18 fovnee..
. and repairs.
Do vnervnmnn.]s 0 vees K Stationery goods.......... 1 8 L {..e...
Dooeriiinannn Stencils and brands. 01 11 i I
Doeaan... I & e ceaedo . ‘Wood turning and carving| 2 22 28 |.....
Do ceniini Watchaml clockmateriala] 5 71 i} 20
A Flour and grist 1 20 16
Doererirninnnnn Tron castings....... 1 12 15
ST SR - . dfeeas BAW it sraeea 2 25 18
Still river and trib- |.... ceee@0 oevennl f Agricultural implements..] 5 82 444
utaries.
Do, ETUUR PR (+ R veenllO civiiiinna, ceeell oieven. .| Wooden packing-boxes ...| 1 12 10 f.eeoann .
Coffina and undertakers’ | 1 8 48 85
goods,
O . S CI0CKS i 1 18 (- OO
.{ Cutlery and edge-toola....] 3 71 170 50
.| Flour and grist 19 [:7: J D,
Furniture .o....... . 15 (I
Hardware ....... . 18 80 10
.t Tron bolts, ete....... . 15 60 80
Tron forgings ........ . 37 73 75
Maehinery......oooolaL i} 18 [oeeun-as
Necdles and pins ......... 1 9 54 40
Printing and publishing ..] 2 |..c..... [ S DO
BOW weerervieneeireanes 3] 68 404..e.n ...
.| Springs............ eremeesl 1 16 45 ficae..-
. Tanneries ..o.......o...o. 3 28 70 15
Do vivirieniiedonea .l e PR {, TP [ 51 1§ . OO 2 67 504, eenes
AN other fributa- L...do........... RN 1 Haxtford ..... Carriage and wagon mate- [ 1 7 15 L.
ries. rials,
57y TR MDY’ 1 JPUUDRPORN PN | |« SOOI SO ;| SO Cutlery andedge-tools....| 1 24 24 foeaiiand,
Do veevannn, PR 1 RPN DR (o SRR, veefl Explosives and fire-works.| 1 8 100 30
R R P 1 R, R 1 SR IS PP (L I Turnitore.......eveee..s o 1 7 [ 2 PR
Do ooooni. [ Y ¢ R, veelmeelOiiniinncisfoeio conen | Flour and grist ........... 5 72 119 8
6 T P RPN {1 ) FUREY s . I, JRRNES PPN [ JRRRRRIE I & 113 N1 22N 1 18 40 |........
DO cevanrvann. ' 1 PRI s TR PR : | SO +| Machinery........civenn. 1 13 25 eii-aen
5 TV RO P, [ (i S R SORRN 17 S [P (R Paper.ceiii i 1 28 2% 10
Doceeevnnnnan. [ U S DR U S [0 TRV [ S Saw and cotton ........... 1 6 [i1: 2 I
B0 eeneraan 1‘ e do e SO SR " ORIV S Saw ... 19 32 2 S
) 3 SN Y SO FOS Y . YR RN L Woaod turning and earving) 3 55 (i R
Du......_......J_...do ........ [POR FRPIN [, O PR S, «| Wheelwrighting ..........| 1]........ [
27 S SRR SNSRI I i . Y SO Woolenh . ...... [PV B | 24 ) 1: SN :
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Table of utilized power. on the Connecticut viver and its tributaries—Continued.

123

. .
. i _ E| 3 e | By
Stream. Tributary to what. State, County. Kind of mill ormanu- | g | % B8 w8 Romarka,
IR
g1 8 K W
Al & | & |4
e
' Feet, | H P. | H P,
At other tributa- Farmington river.| Conneeticut ....] Litchfleld..... Agricultural implements .| 1 15 2 |-
ries.
DOwneaenmanmees T BN O T R Blacksmithing...o.oveee.. 1 12 2 |oen...
Do....- RN (< S ceee@o ceeeeeo.. Flour and grist ........... 2 184 43 foeienn.
DOueeren welO v ceerflo e i Tron forgings ...oc........ 1 8 25
Do... PN 1) R, PR [ SR Ivory and wood vules..... 1]13,14 107
D0 eens PO 1+ I, PR PR U S SAW . eetiieicniinaiianaes 11 159 288
U0uenens FRR | [ RN Waood turning and carving] 3 41 57
Do. .. Massachusetts. .| Berkshire ... | Agriculturalimplements..! 2 19 21
Do.....- BT [\ YU It PR T I Couperage ..oeeaevnneenn. 1 8 25
Do.e.en PR U N N R 1 S Turniture cooovvonvnan.. .. 1 10 -2
Do. .. PR : U SN PN i S, [ 710 veane 7 140 123
D0 vannnennnnss|ooesl@D civannnionans ceerll cevenera.odoooido oo o .| Whips and lashes......... b IO 15
Seantic river and | Connectiout river.| Conneeticut ....| Hartford ..... Fortilizers.....uce... 1 i 12
tributaries.
DOuereeannnenn- .. R [ R, TFlour and grist ... ....... 5 65 265 {.o.v....
Do... [N, R Gunpowder 1 62% 300 240
DOueverronenn-- .- doelal Ll Papor «.......... 1 12 42 |
DO.ceeennnans - PR 1 BAW ceeveniiiinns 3 36 i1 S O,
Do-ueens reamaen - veeo@lO ieeien..] Woolen coaoilllLll 2 88 148 260
D0uenrenieanaan . Tolland.. Flour, grist, and saw 1 15% 27 |ee. .ol
D0waraearvennnn|ian ceendo o AW 3 67 70 |evareans
1 T . PN | R, Woolen ...... . o2 23 00 f.oo.....
D0ucnaensannns . Hampden..... Flour and grist 1 20 18 |.....
DOueerevnvnrnnn P Y [ Woolen...... 3 52 05 160
Mill river.......... . ....do . .| Cotton-waste .. 2 28 05 25'
D0vrereve nunnes [ U, O, PR [ voodo . .| Fire-arms ........ 1 82 175 100
b 01 TR PN : |+ IR B R 1 .asado Flour and grist .. 2 263 100 |...... -
) 1 S vensdO cnnnnnn [ERPORN PR 1. R [ Y Hardware ........ S I T PO 80 f.eeeo--.
Doveeenrniannns R s B [ [, R vaedllO cevuen | Skl Jo1 11 b N
Do..... PPN RO« [ I RN 2 1 BT, RN [ R, Woolen coveneieinrerunmean 1 10 60 |.oeenn..
Westfiold riverand |....do ............. [ L e I JRY [ SR Dagkets, rattan. and wil- | 1 11 [ I PR
tributaries, low-ware.
Do.eenanvaenns RPN { S, vervefoueslO curmancenns RO I R Blacksmithing.....cceauue| 1 10 12 f...en.
Doeeeriinnians R [ S Cemena PN 1 R FRP PO 1 S, Boots and shoes...eaen.... 1 16 82 l.......
Do viannecnnn PR 1 R I ceelO aunen P el oo CIgars .ovvveeeereiennnn- 1 B 12 |oaeee...
DO0everenarannas RN U SOOI It PR (s R, Y I S Cigar-Doxes.-coeevmeannnns 1 5 22 fecnan
D0ty ceene SN S S I S X cerll cenannnns Cardboard ... . veevuenenns 1] 3 8L |.....
Doivervinrnnnns PR [+ SO RN < [ S, JRRR ) R, Carpentering .. ..oavauee. 1 24 6 8
Doovcreannaen., RPN T+ SR PR (1 SN 1 eeidlo cavine...| Colindrimmings..ccaa-..a. L R O P
Do....... . R T vevann R 1 YPTRR N JRORY . Cothon veuannvnanarannannns 1 32 850 ji-......; West Springfield.
1 10 eeemme-iliien wnmae
O I P PR
1 14 446 to......
b 67 220-4-........
2 20 (]I PO,
.............. Guupowder...caeeinenann| 2 24 : N PR
...... Kaolin and gronund earths.] 3 32 122 ficeean..
Ceeeeeeeaana. Machinery...cceeemeeenens 2 26 62 f..... e
____________ ), .
............. S | L e | e
Printing and publishing ..} & 304 T Jeeeaanns
............. [S15 PR I - 98 23 leveennn
......... Shoe-pegs, 6t6. cnaaareans| 1 [ PSR
............. Steam-heating apparatus..| 1 j-.....-. 12 {oaeiinns
............. Tannerios cocveveccaeaeaa| 3 54 B0 fi.ernnen
---------- Thread «caveveeeavaeaiaaad] 1 10 Jeemeneesfocnnnans
......... Toys-and games .----..-..| 1 18 I |oeneeenn .
............ Wateh and clock repairing] 1 28 )
‘Whips and whip materials.] 12 10-- 18+ eevanns
Wooden Wart. .oeeeeeaea-- 1 8 12 ...
.| Baskets, rattan. and wil- | 1 11 T feeeren .
low-ware,
........... Children’s carriages and | 1 10 14 |oeeienen
-sleds
Cooperage -..ocaooueieenn. 2 60 't T D
@0 cieiiee i @0 «oeeveotl] Cutlery and edge-tools....1 1 14 6 looeeren .
o ‘West Springfield; fall stated above.
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Table of utilized power on the Connecticut river and its tributaries—Continued.

I & : T
‘( ‘ | Zind of mill or Bl g 5% | s
Stream, {Tributm'y to what, State. \ Couuty. Kind ('f;gi'“rgl_ manu- i = *5,5 E‘E Remarka,
, i P21 E L ER ) Es
‘ : DB £ 2 g
| . ] [ 3] 4
% Feet. | H. P, | H P,
Westfield riverand | Conneeticut viver. | lh‘lnanuchuautts..i Hampsbirve ...] Flour and grist 4 64 75 T . .
tributaries. “
) 2 1 SR Je- 11 SN F do 1 12 8 fo-eenns
DO aenennrenneale...do 2 32 U
Do eeminenannn ‘,....ao 1 40 Sl RERRIELE
b5 SUUUURO JUY: 1 4 1 486 0o
Do-erarrennns }...A(lo - durloess | ws )
Do eenennns TS 1 : 1 13 12
S YSUU Y T . . 51 7 04
Do..._.........}w....do \ eveaamnan ...d0. ceenleedo ot Waed twrning and carvihg.| 7 924 193
b 3 1 R, PRV [ [ R cendo ceeniene f ..o G Wooken s uweeneniineaiaans 3 67 118
b 3 1 weefore 80 eiiviceean e B0 o] Berlinhive. ... | Blacksmithing............ 1 18 g
B o T T b Cutlery and edge-tools....| 1 18 20
DO errenmnanss . | Flour aud grist «eveeenn... 17 18 32
DOcennrreans .t Iron eastingf .coeeennen... 1 18 8
Do recanrnana- Paper......... PP 1 27 50 20
DO eeaameans PBOW et imeaan 4 [ 90 it
Doercnrnnnncann Wooed turningand carving.] 3 47 a8
5.7/ T, Wooden Ware. coeevscawnae| 1 30 12
Chicopee river..... .| Agricultural implements .| 2 {........ 119
DOuierncninnnnn FUUR ;I U N Y 7 S [PUTN [ | Carpet  yarns, crashes, | 4 30 700 |icaiien. j Ludlow Manufacturing Com.
j twines, and bagging. pany.
0 TORPURORUURON EPRY' [ IO ' U TSR 1eee @0t eenevne | COMON e v ee et 11 106 4,902 | 1,150 | These mills are owned by four
different companies, as fol-
f lows: 4 by the Dwight Man.
. | ufacturing Compsny, 4 by
! the Chicopee Manufncturing
; Company, 2 by the Indian
i Orchard Mills, and 1 by the
; ‘ Otis Compony. .
Do vvencernennn PP 1 P S . .....-.....[....do . Flour and grist ... 2 |eeenen 105 150
DO.venrnnen U RN A veeeeefienil® eeniinisni)in @ on.. oo | Machinery........ -1 9 66 1
b 21 SOOI NUPOY: | SEUUUSUUPRS RN ;I ST | TR SR s 1Y T SO L 13 2. 2 PO
DOiccanarnas 0 SR 1. SO ....do...........(.‘..do... A Bworda .oooooo.. S S PPN PR —reaas
L ¢ R PO s R PN 1, T Rt 11 S Tools, sewing-machines, | 1 |........ 100-200 . cne.nns
and bronze statuary,
Quabosg river and | Chicopes river......-.d0 veweureaoilerado ool Flour and grigt .eeeaeenn.- Iz 23 85 feeren-s
tributaries. P
L BhOddy cvvecereencanananas [ 0 faeeorendecnaaans
Woolen . .oovovinnnins ey B 99 260 300
.| Blacksmithing....e.oucnn} 1 6 4 {oerennns
RN (SO PR i (. ST, Carriage and wagon ma. | 2 14 20 |oenennns
terials,
B ¢ 1 VORISR NP : (< SOOI RPN {{ SIS vevuan S I SO, (6013 215 PR 4 53 <1 T Including 8 mills ot West War-
ren.
D T PSRRI DU |+ SRR RN ; |+ Sy Cutlery and edge-tools....| 1 12 11 I R
)5 1+ TUURRDURS U [ . .} Flour and grist ........... 9 127 230 l.iaiaans
Doeneenen R L A Saw eeal.oo vevencammuas 12 174 426 foeeniun.
Do. wenedO L WIS mvvrne s O 1 80 180 joowienes
Do .. IS Y [ RO ‘Wooden packing-boxes ...] 2 83 45 60
DOrereacnnrenelaando . w80 veriinnennefeendO ceeniion Woolen . ovienaa. s Cenunas E: 204 210 60
Ware viver and {....d0 ..cooiivnaiiifeee o eenivenn .| Hompdon ..o Cotton ceeeicnensinneneeas.| 2 20 610 i........] Thorndike Company.
tributaries.
0eencrenverasaland0 . .-.00 ... v.u. .. Hampehirve ... ...... [ (RN B - 83 750%| 80 | Otis Company.
5 1+ ST RN . 3 ceedo i een 8o e ol Flour and grist .. oveaeell ] 1 11 20 haeeenns
Doecisanenensifena.do R (. J T Saw c.eenololn resemncanen 1 n 1 P,
S PR U RO o Woolen .oveeuriaamnniannns 1 L (N PR '
PEIX: [ IR AR, [ L NPT B S TR 150 |eeevinns
.| Worcester....; Agricultural implements .| 8 40 44 foaenin
R [ R vedvenido il Bagkets....... [ 1 8 20 lieeuiien
R { SRR P | ST Chaira....ceccvvunmasnenn.| B 132 90 fooeeeies
PR IS I ;1. S, Cotton......... P I 19 185 l....... .
[ERSPON:  JPRPOFPSN PO [ ORI .| Flour and grigt ...........0 7 100 228 fieeruans
vennB0 il RS L S, .| Hats snd caps ........ cene| 1 12 30 25
R | N | TR Hones and whetstones....| 1 12 B lceeeens
TS U TR A A Baw el P, 24 3404 B13 35
R (< I | TEDNOLY cverervnnnne, R I | 8 80 J|.--... .
U 1. S .| Tools........... ceaeann vl 1 16 16 ecneenn
[N DT 1. R .| Wheelbarrows............ 1 10 15 joewenn .
ceen@0 el do L0l Wooden packing boxes ... 1 4 L. camreans
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Table of utilized power on the Connecticut river and its tributaries—Continued.

i
i

i

N 2 3
. E = Be | g,
Stream. Pributary to what. County. Kind O'E;fgrl,}]lr‘: uanu- € % é’g b g Remarks,
2l = Bl EA
el 3 |5 |7
. 2l & | & | %
Fect, | H.P, | IO,
Ware river and Chicopee river. ...| Massachusetts..| Worcester....| Wood turning and carving. 34 8
trilbutaries.
DO venees R, JPRY; [\ IR eerlO i Woolen . oo eneenieeeenaon. 38-40 600 Gilbertville,
Swift river apd [oo..0.coeiioon. Hampden..... Cotton.....oe... . S 21 463 Bondsville.
tribntaries.
1) TUUTUUORN RRPRY : [\ JURERP PR Hampshire ...| Agricultural implements . 11 25
PR [ R (PSP RN i I TSR RPN i [ SO Cotton.eenveensleeennn... 8 85
JRO': [+ SO FRSY T I Flour and grist .eoo.c. ... 43 133
Y s T O FRURN [ IO 8aW e vamne 102 378
R [+ I, avens odo ol Sporting goods......._... 22 5
PN [ SN PR Wooden packing-boxes ... 3 12
Y [, S RN 1 S Wood turning and carving. 15 6
[ ISR 1+ S F Y B Woolen cevvneiieunnieann. 27 150
PR 1 Worcester ....| Billiatd and bagatelle 7 26
tables, enes, and mate.
rials.
SaW i 63 181
SoApSoNe . cviverrnniannn. 20 125
‘Wooden packing-boxes ... 1 36
Flour and grist ........... 22 65
Saw 91 182
Sundry small trib. Bricks and tiles .......... 12 12
utaries.
Deo... Flour and grist . .......... 29 88
Do... SAW v 40 45
Do... Woolen .ovmvmeennaannn.. 22 40
Do. Worated ....... [PPPTUT ] 45
0T, DU IS« { e Worcester-....| Woolen coveevnnnennninnnn. 76 195
Mill river.. .| Conneecticut river. Hampshire ...| Agriculturalimplements.. 14 120
Do... Y T, TN Brass goods. coeeveviennnen 18 65
Do... R 1+ R, Buttons ..ceoovnneaoon 54 109
Do... [ : I T Cotton ...ovvvrenrrinnnnnss 40 185
) O R Cutlery and edge-tools.. .o 82 197
Do... PR [ Emery-wheels cooeoon....l 14 15
. Do..cvernrnnn.. R L Flour and grist........... 27 67
Doeeerernnnnnn. -do oo KON 515 T2 RN T T PN R
o1 TR R I« BaW seeerenticiniianiaaa. 18 a3
) S S e 5311 SNURRROPRURY I B AN 100-200 Nonotuck Silk Company.
Do....... P R T TAPB «ovenciiennaceeianns el 3¢
Docweennnnois, JRN 1, S, Wire-work .ovovnivianannt 10 25
b 3 SO O L 2110 T 16 156
D??lrl?ggrliger and [co..do cceeeniannoo. .| Bits and gimlets ......... . PP 25
....... (171771 PN 111 571
.............. Cutlery and edge-tocls. ... 25 350
....... FileB.coeoiiiiiiiaainnnnns 16 G
.......................... Flour and grist..eeeenenn 224 371
............. Hardware .cooeecvaaaenan. 32 22
------ .| Machinery.ceeer cavvunenns 8 G
Maugieal instruments and 8 25
materials,
SAW eeenn- O, 4734 8§16
TANNGIIER toravrumrersenns 26-H 28
Wood turning and earving 139 150
WOo0len eeeee e ciannn 18 60
<113 1 o 995 Hoosag Tunnel,—Full power
180 d Machinery. oo 5 2% 5 ;)f wheels as here given not
n use,
‘Windham ....] Children's carringes and { 1 }........ 50
R sleds.
R 1 S, Choirs  covvvemmecanvenans 20 25
O T, SO, TFlonr and grisb .. eannn oo, 13 157
RO U T Furniture. ceveeerearonanans 24 45
R I S Sashes, doors, and blinds . 10 7
N BOW i 436 806
PR i V. S TanDery cveveenernreroanas 10 10
Y T TR Wheelwrighting......... 20 10
Ao e, PO [ O ‘Wood turning and carving | 2 20 24
Dol cdo i Bennington. ..l Furniture .......ccoe.ten 5 03 27
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Table of utilized porwer on the Connecticut viver and its tributaries—Continued.

. e @ 4
Bl gl 5| %y
Stream. Tributary to what. Stute. County. Kind “fhlé]l]ll}rgr WA e =5 g Remarks.
’ 212 rE | 55
g1 8 g 2
E S 2 =
1 =2 = -4
Feet, | ILP. | H P,
Tieerficld river and | Connecticut river.; Vermont ....... Bennington ...[ SAW ccoviiniiiinae 5 86 1900 ...
tributaries.
Dooiieninnan, ..dlo ..do .. R TIVTE o 1 14 25 |oeaannn,
)5 I TSP DN ; V1 3N ..do I 'Wood turping and earving ] 1 9 85 feeeeannn
adlo L . do ... 4 Woolden ward.co..oouoean. 1 85 F:X) I P,
Miller's river and | ...do Franklin .... | Choirg .. .coanvan.n [} 58 851 |ivanene-
tributaries.
07 T cea.dlo .} Flour and grist ...... ... 4 224 140 f......- .
e o, Fueniture .oovvevineen - 3 23 57 |eeeenmas
' 7t Hardware ...... o2 16 280 fi.aea..
eddoL ) Iron castings ....ooocce-] 1ol 40 |..... O
P 11} .{ Machinery . [ D A PO 15 ... e
Doereninnannns ede . .| Pisno materials.......... 1 10 100 |ieeniens
Y (I Sushes, doors; and blinde .| 2 {........ 15 |eeen. ..
ceeddlo BOW aaininan e 11 115-4- 202 |..... e
e-odo .| Bewing.machines .........] 1 8 100 40
DO v cenudo . Wood-pulp and paper.....| 2 15 375 |..... -
Dol ...do . .| Waoden packing-boxes...| 3 88 87 leeian.
Do....ooooenes. ..o Wood turning and earving | 2 24 20 |ieeeian.
3 = D eeado TWooden Ware...coovveeos- 2. 3B ... P
Doviriennnnan, ceado . 4 Woolen.oo. 9 85 evenann.
Do N 1.3 Drooms and brushes Jo1 4 12 fo..e.....
DOeanvnnrannnnn O 1)} CDAITE cvvvieeae it e 22| 33 866 540 | Mainly on Otter river,
DO et P U} veodn eesy... | Chikiren’s carringes and | 2 20 97 20
sleds,
DOeiaannaens ....do Cotton..oouiii i 4 81 1874 .--. ves
DOrrernaans ..-.do | Favey articles 1 14 10 feeennnn
DO.veraen ieennn evetlo [ Ilour and grist . 7 103 208 |.eeeon..
Doverenneonnn P R 1} Furniture..... NI 12 170 95
Docieiineiins RN L3 Hurdware ..o-...ooooe.o.. 1 14 3
Dovevenracnaa, Ja: {/} .| House-furnighing goods ..{ 1 7 5
L6 TV 2SR PR | S caendo, Ao . Horae-clothing............ 1 8 2 6
7 T JR 1 R e ‘do .. .| Iron cnstings . 2 15 25 feenvue-
Doereaniinnnans RN 1) R, P Ao . .| Machinery.. 8 n 249 17
Doiernnnnnn wevalensntl o . .| Matches .. 1 32 50 25
DO, [P . e . do .. .} Paper el 1 16 93 80
Doeeeeneaannn P U .| Painting and paper-hang- | 1}........ (17
ings.
T erinienns R 1) e, R T I Bashes, deors, and blinds .| 3 24-4- 5541, ceennan
j A P YO RN 1 P - .do . Saw seeeo... 30 308 1,328 15
5 T PO ...{do Shoddy . ) N TS . i S P,
b5 T DU voilewa do 4 OSitk. L b I O, 30 [oeeinan.
B 27 T DY ; U« RN . o .| Tanuery 1 10 50 Jeeeaoo-.
) 75 JR R P do JXIT) C R, ) 3N I, PN (R,
) .. do | Toys and games 3 20 5
Do.oeenn feeees R L PR cees . | Wheelwrighting..... o2 16 9 Jecuraans
Dooviiiinnnan cado | Windowblinds and shades | 2 30 80 |..eeennn
Doevaresannn, B 1] .| Waoden packing-boxes ...[ 2 23 86 lieerin-n
DO crreenannes [P IR .| Wonttnrning and earving | 9 25 98 Trvennas
Doareannns cesanleanndo, Wooden ware. .. 9 150 650 70
s Do cer 0o e o | Wouslen. ..., 5 72 518 95
Docennininann R (- B, New Hampshire.| Cheshire. 1 12 1511 PO
Do PN ;R vl e, [ ' [ 2 22 64 |o.ee....
) T wmaetl i adoLooll [P B [ Y 16 236 543 85
Do. P 1 I R P (1 ST L [ I | Toys and games . _........ 1 14 15 Jeeeneans
Do, By P ) (| I serfienido oL | Wheelwrighting.......... 1 1 JE: I PO
Da... T L, R R coleenatto oo ] Wooden packing-hoxes ...l 3 80 58 60
Do PR N PR [ TR -ewodo ..o ..o] Wooden handles . ......... 1 12 11 A P,
Do..... B P 1 S [ SO, Hillshorough .| Saw .......... feveemenanas 1 2 81 ...,
A;j}n}l{;ﬂl{v:luzu amd foaado a0 L Cheshire..... | Agricnlturalimploments..| 1 20 20 feeoviann
) 3 7 PO [1 [ RO, [ cell e o Brooms and brushes ...... 1 8 10 Joeeriaes
Doeeieiiiiinn. [ RN .1 Chairg ...... 3 58 200 40
Dooerrrnnnl i do ...... taeasan . . Couperage 12 143+ 948 45
Do....a- [P D, L U R T/ B PR U N X 6111371 31 DR ) R, Manufacture woolen goods
also, and probably included
206 in thaot class.
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Table of utilized power on the Connecticut river and its tributaries—Continned.

| | - B Vo
. = = Sl s ..
Stream. Tributery to what. State. County. Kind of mill or mava- | 3 % X w Romarks,
s 1 EE =5
|l B | & <
Feet. | HP. | H P.
Ashueloriver and Connecticut river.| Wew Hampshire.; Cheshire...... Cutlery and edge-tools....| 1 7 30 |........
tributaries.
DOuecrrnmnenrns . Fancy and paper boxes ...| 1 6 34 30
D0 venansenmnns .| Flouring and griat. 5 51 158 [eono.--.
DOevecnenmmasan|s .| Hosiery, woolen ..........| 1 12 85 1ieeennn.
DOueerrn- venns Irvon bolts, nuts, washers, | 1 12 9 9
and rivets.
DOuunrvanacnens Iron castings —.ov..veemn.. 13 [ P
DOcverrmnnnaens -| Machinery 44 70 eeeinen
DO..enes PR Paper........o..... 34 244 feuen-n.
DOcveeananenens Planing.ccavennn. 27 32 ...
Do. v carees Sashes and blinds 9 20 foesrnnes
Doceeninareeans SAW ¢ it ca e 616 1,310 45
Do....... Stone and earthen ware. .. 28 31 16
DOuuurrnrnnnans Tanneries ....eeoeoeenn... 29 53 .
DOveneaniarnans Toya and games .ooaan ... 5 18 |..... vee
DO.cevrennnnn- Wirework cvveecvennenonn. 16 12 |eaeen-.
Doeraecanrennns .| Wooden packing-boxes ... 06 239 14
DO.evareancen-s Wooden Ware. ceeeervmnnn. 43 K T .
Doernveannnnens Woolen.cocaeivianans [ 164 950 315
3 i FUURON SAW ot s e 21 90 |oeeennns
Sugar tiver and Agriculturalimplements. . 12 65 fien..
fributaries. '
Dousnneninans Blackemithing. . -eevnn.... 10 15 fiieeenan
Do.virernnennn- Boot. and shoe-findings ... 7 L TR
[0 TR Cooperage vvvvvmmmceacennn] 1 foiiil. [ I PR
Docrvnernnnes (6113117 | S 163 300 fi......
Doeeneennnanan, Excelsior....... P 26 120 |l
Doeenninennes TH)eB.nnycicemmnnmannnn. . 11 80 f..... ..
Dourreenienann TFlouring and grist........ ki 688 |........
Doovereiannnn Hoslery .o ovvmmmmcnnanens. 22 62 |o....-. .
Do.eaenaannn Tron eastings .oe cevaen... 8 16 leeeeann
Do......... Leather tanned and cur- 36 B (- T
ried.
.| Machinery....ccveeamavnnn 8 W0 |eeevnnnn
. ced PADOT. e 61 256 50
Doeriecsanas RO [, R, Printing and publishing ..{ 1 [......-. I O
Saddlery and hurness ..... 11 80 |inerans
A BAW o rvece e 345 836 f.._.....
------------- Wood turping and carving. 46 -
.......... .{ Wooden handles .euavee... 23 65 |ocuen..
............. Wooden Ward. .eecsee------ 62 [£1 S P
------------- vl WOOICD. s eemaecmcannsmanns 02% 410
Magcomyriver and |.... .| Agrieultural implements.. 13 20
tributaries. .
Blacksmithing cooeeoeceonj 1 Loeeet [ I P
.| Brooms and brushes ...... 32 P2 I
.} Carpentering ...oeoecenoen 12 28 tioein..
.1 Cooperage 18 68 |.oveeue.
Flouring and grist........ 100 320 ...
| FUTmiture «oeececeren . 12 120
Husiory..----- 20 42
......... Iron castings . . 12 20
......... Machinery....oeccceeuanns 25 55
......... Marble and stone worlk ... 7 10
......... Maftressesandspring heds 8 GO
......... PAPCL. cameeevannmnneeaes 12 50
......... Sashes, doors, and blinds.. 22
A SAW ceaean emreanernaans, 217
......... TADDELY «revvreamsanioncns 8
......... Watceh and clock materials. 13
......... Wheelwrighting..ccea.... 24
.......... ‘Wooden Ware. co.cvecenn.- 6
......... VWOO0len cvvmnnecmnanceanans 12
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Table of utilized power on the Connecticut river and its tributuries—Continued,

41318 |8
i e FlE 3|y
Stream, Tributary to what, State. ' County.. Kind Gi"anclt’fx!rg man ; ] g g% SE Remarks,
| "ol = -
\ { Fect. | H.P. { H. P,
Lower Ammonoo- 1 Agricnlturalimplements..| 1 | 16 120 o eenn..
guc river aud i 1
tributaries.
Curpentering oe.veeveaen. 1 & b 20 Jeeeennns
.| Carriages and wagons ... | 1 [ 10 22 O P
COOPCTRLE wnmeerunevnnns| 1 { 10 48 |
Flouring and grigt... .... 5 6 228 |.......
Caresresasns i .| Gloves and mittens .......y 1 ) 16 150 fovine.
DO.veremeenrenn ‘ Lv:}ti;rr tanned and cor- | 2 | 92 5 Jeeeinenn
ried. )
DO cevnaannn caene 5 Machinery..o..oee cunenne. 1 5 18 25 Joceeenas
Do....ann [P R I SR U i« SRR, U (R Mattresses and  spring | 1 3 ........ 20 l.......
beda. :
Doeeuvriannnnn Y [ SN HPOY'; [ SOy, T L Musical instruments and | 1 E ........ 20 |oieeoo.
wmaterials, i
b 87 TSN PO [ ORI S P [ RN PR 1 O Sagbes, doors, and blinds..| 1 14 85 2
SAW ceeiirraramans PR 18 213 880 l...... .
SHOEPOES .. . orrens e 1] 12 100 [oeeinnns
Spools and Lobbins ....... 4 % 90 15
SATED wreaetveecneneea] 2 17 86 lvreens
Wheelwrighting..oooeeen | 1] 6 8 |oe.- ..
Wooden packing-boxes. ...| 1 15 20 o.ooeo
Wood-pulp oveeeiiininns 2 14+ 520 [.e.ne...
Sashes, doors, and blinds..| 1 10 12 looaaaae
BUW ceicencenninnnns eaaes 2 levernnes 150 310
2T SUSUTUUUTE U I SAUTUUIRIUNN IY ;I S ! A0 cvennnrnn] Wheelwrighting . .ooooene. 1 1B, 6 feeernnns
Ysrael's river and J.-.. 40 ...eveeiotfi e 0 cinean. L. [ (. Carringes smd wagons ... | 1 10 80 feearan-
tributaries,
P 11> SRR RN s [ SPORPUROR POV ; 1 SN eeeelO o ooenn. o] Flouring and grist....... 2 24 140 f.......-
Doecrienrannn ven @0 i L RO e voul® cvene. .| Furpiture...... [P 1 ¢ 15 [ieenns .
Docerrrecncnnn. [ PR SR I SO, PR T, I ...| Machinery.......... . 1 7 20 lieiean.
[§ PN U, R Paper-...... [ 1 143 I R .
[ 0.7 VRPN RPN s (SR Y RPN i {: SO RSN 1 SO Saslies, doors, and blinds..; 2 14 30 Jeceinens
Doeiceeanrvnend] s B0 e PR TR [ e do BAW. eeiicrnrerinana, 14 153 661 40
1 7: ORI UM |/ SR PO : [) SO PR [ PN <515 ) (O 2 28 28 feeuinann
Doueeeeaninnns Y [ [EPPPON DR 1 S cenndl e Wheelwrighting .......... "1 [ 15 levernne-
0 7 TR ORI (s SRR N SR () SR, RO (RN V) S, Woulen . .... cenmmmanevaaan 1 8 10 |eemennn
Upper Ammonoo- |....d0 ...... PR, ORI 1 IR PR Y I Flonring and grist........ 2 24 G5 Jeeeernes
ano river and .
tributaries,
. R T { R PO [ U T veer @0 enaeeo.| Machinery....oooooiien 1 5 B ofeavianns
b0 7: SRRSO PORIY 1) S [ PRI RO 1) R BaAW. . iiie iy eeenen | 10 17 420 150
Mohawk river ....f..-do .ccoonl AP PPN U RO R PRI (1 SR I 61C10) 1) <1011 S, 1 10 2 leaciano.
o 7 YRR B . [ S PN PR [ P PPN U R Flouring und grist........ 1 18 70 fewcrann
0 1 NP DU 1 RN R T RS FN I IR Foroaiture. coeevsvovnween | 1 8 0 PO
Dovueraaenn RN S 11 R [ P [ Tron ¢astings. ...coveennnn, 1 8 LI P
0T, TR Y T S [N U, SR ...do..... wa.| Machinery....o.o.ooooof 1 8 10 foenenss
) 4 ) 5 PR . R R SR .| ST FUNOY' I SO ...| Sashes, doors, and blinds..] 2 16 18 15
31 PO S T, R wedoaen. [ Y W e 2 30 60 f...... e
Dooeeenan PR PR do ..... PR PTPRN RN [, S PR 1) S Starel ..... ... . b 60 40 1.
Do.cennnnnn PR PR i (S R { RN [ R, we.] Wheelwrighting.......... 1 8 b
D 5.1V DU P | 1 FPOR:  IPOR N PR 1 RN B &£ (11 - (S 1 10 12 leeaianen
West river and |....do ..o Vermont........ Windham,... | Carringes and wagons. ... 1 6 8 lueeeens
tributiries,
€ Y P | {1 Y 1, DA FUTRE | {F S Chairs ......... rreerianas 1 12 20 licenaaas
8 O L s wee O il o Cooperage .o ovvivenvnen.. [ 86 1112 B RO
Dooociiiaiendds RPN U R P ( T, Ylouving and grist........ 4 86 129
Docrrerrnernnid. S P veeelo - ooeiooo| Turnitare. ... . peenmeaans 1) 10 9
b 31 T S TR 1+ SRR TR I IO U [ S I,cs_\tlier tanned and cur. | 2 21 a8
ried,
| 5 7 PO . SR % PR 1 RPN IO (IO, Pickles, preserves, and | 1 12 28 leaernass
AANCeE.
Do.ovivnnaanns PR T SO, o [P DR {; S, e | BAW. e 28 809 844 30
[ 1, IO o feee@onal ) Wheelwrighting . --....... 3 4] b (: I O
e o eienniiilliicdo ool Wool tirming and carving .| 5 110 :1: 0 PP
--+.30 ..oevo.....| Bennington...| Curriage and wagon ma. | 1 12 8 12
terials, .
) & T T SN« [ R, N [ R eenl0 e SAW L, PN
508 104 176 370 38




THE REGION TRIBUTARY TO LONG ISLAND SOUND. 129

Table of utilized power on the Connecticut river and its tributaries—Continued.

0 . 3 P f
State Kind of mill or mana. E ‘ES 2' ’g K g
Stream. Tributary to what. ate. County. faotare, 4 = g 8 E,B Remarks,
Ll & 4% £8
S EE |
w| H = <
Fest,
W&% tri;tler and | Connectiont river. COODETAZS vvvvenrnarrnan. 3 114 47 ..
utarios.
BAW vevrnerrnnensnanrennns 6 284+ 150 53
.| Toys and games 1 |eennenns 40 fo.......
..| Wheelwrighting .. ) N P b1 2 PO
.{ Wooden handles.. P I A PO 40 |...oaen
Woolen ..oveeueiiannnnnn. 1 20 20 fooeenenn
.| Bagkets, rattan- and wil- | 1 22 90 8
low-ware. |
Carriage and wagon ma~ | 1 9 12 ...
terials.
Flouring and grist ........ 4 65 148 [....cnne
Leather tanned and cur- | 1 20 25 foiienaen
ried.
Lumber planed ........... 2 30 43 |oeiues
Marble and stone work...| 1 12 30 j.....--
[1:R N 4 54 100
-] Wheelwrighting 1 11 12
.| Wood turningand carving.| 1 23 25 Jooeeiaan
.. A2 45 5 58
Williams river and |-... 1 18 k{2 PO
tributaries.
1S PR [« e R 1, SN PRI : [ JORPRIN [ . 1 18 25 |ieiieens
wello aeiie PR . R Y [ DR Wood turningand carving.| 1 17 10 feeeennas
P Y L cee O el Wiudsor ...... Children’s carriages and | 1 10 12 ...
aleds.
Doceeennvannnss PN [ [ O |, R Flouring and grist........ 8 54 108
Doeeeenennaaas FRO [ U, ....do Furniture........ 1 63 8
Do.eececiiainnn PR [ .v..do | SaW. . eeieennnan 2 84 85
Doicvennnranne. PO PR 1 T .| Tannery .ooeeu.-. 1 9 20
DO.eerenennen . Jewando . .| Wheelwrighting. J 1 7 0 |oaeennn.
Blgg%u t;ix-‘i,::. and |---. v...do Agricuitural implements q 1 3] 22 |oweeenn-
Do.. I P U S A, venndo... Carpentering . coeenvaeraed] 1 87 PR
Do ceedo L M do Chjldren's carriages and | 3 | 80 156 |oeeenes
sleds,
Do ..do Chairs .ooevmvinernnenenans 1 30 :3 S O
Do -..do COOPOTRES «evvmvmmraaranas 1 8 20 Joeernens
Do ..do Cotton voveereenraene- 2v] 48 121 foeeenes.
Do ..do. Flouring and grist .- 8 | 208 75 .
Do. ...do .] Furniture. .........s wes] 8 43 7 S AUPURN
Do -..do .| Hones and whetstones .._.] 1 18 15 fiaeooe.
Do. -...do . | Maohinery...ocveemnmeens It 8434 44 15
De. _..do .| Marble and stome work...| 1 10 20 |iceeene.
Do.. «sdo 80w e 181 815 LT
Do.. I ) J BhoAdY < eeeiniciiaaeenns 1 28 40 |oeeenene
Do ...do TANNBLY +evveeneeneennnsns 1 18 10
Do ..do Toys And gOMes. ccaeseran. 1 8 6
Do ...lo Wheelwrighting...c.c.... 1 10 5
Do PN : [« R, [ [ R, Woodtummgaudcnrving. 1| 18 60
II))O [N (. S ....do Wooden- waze. ... 42 79
O [+ SR ....do. WO0len . vvnrrvecemcanannn 5 76 340
0““‘{‘3&%%:3:&:11;01' B - SO BN [ I SR PO 1 Agricultural implements. .| 4 45 125
[5) 17111 - J PR 3 26 65
.| Cooperage ..oocoovevnnn.n. 1 8 20
| Flouring and grist........ ¢ 57 215
Sashes, doors, and blinds..! 3 45 87
BOW ceeerrreemccsaneenenns| & 121 376
TANDCTY ~cecurneresenuons 2 .82 60
Wooden handles.......... 2 24 10 feeeeenn.
Lo et o WooleD ceneeneaneiiias 4 85 500 50
W e Rutland ....-- 2 40 125 [eenenees
tﬁﬁuﬂfgs and fo..udo . oeiieen..... R« [ S, ‘Windsor..... Agriculturalimplements..; 2 15 53 Joeeennn
Do....... .| Blacksmithing....c....... 3| o9 86 [ceemnnns
De........ BOILONS evenermmeennennen l 1] 18 40 30
Do........ CRAITS ceveenrannmcnnnrann. 1 11 L1 3 PO
209
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Table of wtilized power on the Connecticut river and its tributaries—Continued.

M . ol '
5 ~ @
. Mormun. |=| 5 | 5% | 78
Stream. Tributary to what. State, County. Kind “f‘;:ltlzlllgl manm s = -] E BE Remarks,
AR L
g B 8 4
t=} S o a
1 13 e <
Feet. | H. P.| H. P,
White river and | Connectient river.] Vermont........ Windsor...... COOPernge veseveunroaanmnn 2 18 22 ...,
tributaries.
DO e cieeas] e GO e P JRPON [+ RO Tlouring aml grist . 11
Do.virinniianen P 1 SO . oewdo e, JRPRYs [1 R, Hardware ...o... 1
75 JPRURRUUORE PR | [ SRR PR SR i [ SRR BN i [ S, Lumber planed . 3
DOvecnnannannnn PR s vee il e, edeaanllO pevm L BAW e .| 28
Do...... PURPPURN DR (s SO rmeas P RN 1 S Toye and games 1
b4 T YOO P | . S we G0 e e)eem o oo ] Wheelwrighting 3
Doeecnvei e do ceee s (RO RN T R RPN i [« S Wooden handles ooeeann.. 2
) 7 T PR U IO e cerlO eeeen .| Orange .......| Agriculturalimplements..| 5
) 37 YRR Y 1) SOOI ceeell0 eeiiienad)oendo ooeea.. o Blacksmithing..o...oooo.. 1
Jeeer@0 <iveane | Carringes and wagons ....0 1
ceen B0 cavenn ) CODPUTIES enrvincanaaa.. 1
eea@0 ceeeo. .| Flouring and grist........ 6
Y« (S Furtiiture .eoneeecenmeanns] 1
R [/ R L&.lﬂ:ﬂl‘ tannoed and cur- | 2
T84l
PR {1 SR SAW  L.vi eereeirevieaes 14 1794 661
cee o covens, o) Wheelwrighting.o.o...o. 2 9 150 |.. .
Jeeaio o) Wooden handles. ..o | 1 7% 8 [coeerna
RPN | 1 SRR B 41151 153 R, 2 25 B5 |ievnenn-
.| Addison ...... BOW ceenicrnneinanan 5 78 218 |.o......
eaeeU eeeee, o] Woulen .o, ool 1 8 12 ...,
.| Rutland ...... Flonring aud grist ........ 1 11 85 |eaveenen
[ S [/ S, ee | SR ot 8 111 162 [ivesncan
ceer0 ieeene | Wondturningand enrving | 1 17 20 Jeeiiin.s
Ompomponoosuc . Windsor......| Saw ....oeiiiiiiien 1 10 60 Jewiennnn
river. .
Do Orange ...,...| Drogs and chemicals ..... 1 18 B0 feevuana-
Do.. Aewwidooo..oo...| Flouring and grist........ 1 8 80 |eeenaa.n
Do vene@0 oievenan.] Farniture ..ol 1 10 25 25
B 4 TSNP ORI SORPUPRIRN FRDY : () SPIPORN SN : () SO SUW . eavancmencenanann .16 71 185 feensen..
o T/ SN PR I\ SRR SN (SRR SN F R Sporting goods ....... 401 10 feveneoicenanas
5 TSR JOOY 1 USRI IO . SUURUN Y SO Wheelwrighting 1 1 15|
DOcerienaenn RN 1 Woolen.oevovinaannann., 1 30 40 Je....
Wait's river and |. Y [ B Blneksmithing...o.o oo 1 [ 10 Jeeanaaan
tributaries,
Dooeesns. Cooperags voveveerennn.| 2 28 S T
Do.. Cordage and twine....... 1 15 82 leeeaen..
Duo.. ] Flouring and grist....... 6 98 Bl eeuennns
Dao.. Machinery............ veenb 1 [+ (R P .
Do.. Sashes, doors, nnd blinds, .| 1 18 Jeemevnaifoenennn
Do.. SaWw .oiel veeeiiicnieaal{ 18 174 7 S I
Do Wheelwrighting.......... 3 30 b2 S N
Do Wood turningand enrving .| 2 92 51U P
Wells river and {....do Blacksmithing ........... 1 N PPN PR
tributaries.
Docerevranicandenr do RPN 1o U N s I S, Flounving and grist........ 2 22 100 |ee.... .
Do..... PP S [ 3 -e.do ... N [ Furnitars coooicoccanaa... 1 7 25 f.oeaaan .
Do...... PO veado PO 1 PR [ R, PHPET. e e 1 18 T0 Jeanoanns
Dovecsnnnnnnsfou..do. PR U, T [P 1) R SAW eeen e PP I 38 110 |-uncenn
DO crereennane. ..o U {5 I RN [ R Woolen . ounn i ieenennae., 1 8 20 |,
Doviasnineenlfone o P (s .| Caledonia.....| Flouring and grist........ 2 16% 68 Jecianu..
Daeeeon. v ...do . .eulo o0 el T BAW e 7 100 285 {.......
Pagsumpsic river |....do cee L cenlo ool Apjenlteralimplements. | 3 48 b I OO
anit tributaries.
Do.ooeoaoiii ..-.do [ i Carviages and wagons ....{ 1 8 40t
Doeerecnnnnann, PR 1 Ao v Chir-satock, 6o, .ooeveoo.. 1 29 100 |eeeene..
Doeeanniae, ...do o .-...... ] Cutlery and cdge-tools....| 1 10 [: S PO
Dol do PR T TN 1 03 t 1T SN 1 10 60 leaene.. R
Dooennnnia.. . do . Y (VRPN Flouring and grist........| 13 201 603 |-eeinn.
Docveeennninn. RS [/ R B oo ceaeul | Tummitore Lol 2 26 - [ I PR,
Doeeenrenan . ..do [ L\A:}tl{u,-r tanned and eur- | 2 18 1) PO,
ried.
DOoeemeriannifenn. 1 (0 . P U1 R P (1T Machinery..........oo.d 2 32 45 loaiee.
Dovevermnvimncaliedlo cvivii oo o A0 .esnnens| Marblo and stone work...| 2 40 40 feeaaenn.
Doeeeeannnaad.. L1 S Y| T o e Paper. oo 2 25 {1,080 |.eiaen-.




THE REGION TRIBUTARY TO LONG ISLAND SOUND.

Table of utilized power on the Connectiout river and its tributaries—Continued.

o < 3| E |
= 13 2
Stream. Tributary to what. State. County, Kind Of.ﬁéﬁr‘é’.‘ mang. "g‘ é‘ %‘é’ ?E Remarke.
2| = ] R
IRy
. m| & <
. Feet. | H. P, | H, P.
pusmlmt;pgiom lriig;er Connecticut river. Saghes, doors, and blinds..; 2 28 6L |eoonn...
and tributaries,
DOverrennnnnns .- Scales and balances. ...... 2 38 135 175
DO, enennrorsns . .| Baw ... 25 410 846
DOeeennrrennen .- Wheelwrighting.......... 5 60 197 |oo......
DO eeeameennnns .- -| Wood-pulp «veennnnnnn, 3| 107 | 2,750 |........
TOwewreanaranne .- .-| Woolen ware...ooencunnns 3 37 185 |ooee... .
DOramrnminnnns .- - Woolen e eeeeii i 2 28 58 ...
) 61 TN - . Flouring and grish........ 1 12 50 leeena..
D0eeecnnannne -- S Baw .l SRR 12 om 502 f.eeno...

Nulbeganriverand |... J 1 12 240 {ieeuanen

tribhntaries,

Minor tributaries ..|....d0 -ceeerovoanns -| Agricultnral fmplements .| 2 128 250 |........
........................... DBrooms and brushes ......] 2 64 9% |,
........................... Buttons,coeecveveaiunnd| 1 8 [ 2 P
............................ .| Coflins, burial-cases, and | 1 11 10 |........

undertakers’ goods.
Cotton..ooavericiinnn,oo- 3 59 250 550
Cutlery and edge-tools....| 3 42 123 30
Dyeing and cleaning...... 1 5 0 |ooo.....
Fortilizers cocomeceanacana. 2 233 31
Flouring and grist........ 11 178 333
.| Guapowder.......oeeeaaon ) O P 8 liemeenne
Hardwars ocuvvieneenenns 11 189 173 30
Hooks and 6ye8.cccarn--.. 1 26 12 ...
Tron castings —......caaaes 1{ieennens 2 PO
Ivory and bone work ..... 7 125 143 80
Lock- and gun-smithing ..| 1 20 15 |ieevenen
Mattresses andspring beds| 1 13 10 |ieas.n.. .
Models and patterns ... .- b A P 2 lcvegens
Mosquito- and ly-nets ....[ 1 (i 20 20
Patent medicinesandcom-| 3 Bl 20 foeenraes
pounds,
Sashes, doors, and blinds..| 1 18 10 [oeeeees
L BAW e eenieaae 16 250 324 40
.| Statiomery goods.. 2! 19 2
. Tools .uun-e RN 7 126 218
Washing-machines and ; 1 37 32
clothes-wringers.
Wheelwrighting..........| 1 36 -1 U R,
.| Wirework ...... . 2 25 13 [i]
.| Wood turningand carving.| 2 21 35 |.
Wooden handles .......... 1 16 25
Hartford Cigar-boxes... 1 9 20
veee@O vecrnen..| Cotton ...... 1 65 200
PR ' U, Fertilizers .....- 1 9 1 O
RN [ S TFlouring and grist 18 310 426 80
RO 1 S, Purnitare. .c... ... 1 15 10
R 1 PP Hardware. .. 1 32 115
...do ool v...| Hosiory....... 1 12% 27
RPN 1, IPURR Iron forgings .- Lees| 2 56 66 [..cinen
PR s I Mattresses andspring beds; 1 13 [ O SR,
PR I SR Needles and pins.- ceee 2 38 21 3
PO R b T 5 90 167 61
PR U JPOA BRW vemcnennenaanaenanas 8 112 155
PR U TP Soap and candles.......... 1 20 15
JRR 1 SO TANDETY «cvevnnnmosormrones 1 12 20
PR 1 RO TOO0I8 - cnevennrnannne canen 1 43 10
RPN 1) RPN Watch and clock mate-| 1 6 2 leien -
rials,
Doerreeni s, Y1/ J WOoolen coevmn e aieiaene 4 60 186 140
Do.oeenniiil, Hampden..... Fancy articles oooveeevans| 1 19 80 40
Doceeennrnnnie. S PN 1. SO Flouring and grist........ 71 148 162 40
Do.vainnnn.n, B [+ IO, BAW . e recmracnan cvmnmen 4 15-- 53 |ieavane-
Do....... s Y (T R WOOleD ccenervnvensnreancan 1 20 15 30
Do.verannnnan Hampshire ...! Buttons....eveenana. 2 40 86 laceemnns

301
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WATER-POWER OF THE UNITED STATES.

Table of utilized power on the Connecticut river and its tributaries—Continued,

302

| | i3 F | ¢
! = . |4 g
| | o Bl 8| i | %
Stream. Tributary to what., State. ‘ County. | Kind Off‘ﬂl':é}llrg.!' manu- ; «:‘i {é % EE Remarks,
: . ! = f E=R=
: | ; 12 = = -4
! } \‘ Feet. | H.P, | H. P.
Minot tribmtaries..] Connecticut river.] Massechusetts..| Hampshire 'i C};illeddl:n’s carriages and | 2 24 13 feeennnn
Do e e R 1 R venndo JY [ I | Cotton..evarenannes venee| 8 60 226 580
............ cew o . A0 e | Flrearms. e ieeenieeeee 1 15 25 [evreanns
' JY' (| ORI MY s [ I “ Flouring and grist....... 410 133 543 |.....--.
....do . Y [ RPN | Lumber planed - --..- - oaes 2 16+ 45 10
N PR FNY' (| ISR | MAchinery.coeeeeearennss 1 7 8 Jecereonn
—..do . D 7 1T ] 160 457 210
..do .| Pumps.. 1 9 8 |incean-
DO oceernannns do .| Rubber and elastic goods .| 2 41 110 110
) 5 D .do . Sashes, doors, and blinds..| 1 12 12 |eeeen...
)3 T .do . Saw 18 243 475 Joenen--
DO-vnenrnrnanns .do Silk... 2 20 2% 8
) 0 TN .do Tannery 1 20 8 |ieiinnn
) 511 S ...do Toola ... 1 10 10 foeeenns
.do .} Upholstering materiala...| 1 22 20 ... .
.do i Wheelwrighting --........ 1 10 65 Jo...o.a.
87/ DO  WRIPS . iaieeiiieieaas 3 26 16 Jieaneaan
DOo.eiiiinnanns do . .| Wooden packing-hoxea...| 2 85 50 12
T ceencnsnrns Agticultnral implemonts .| 2 26 B2 fewerewn-
Dooeinnninnns creeanadf 1 12 14 |o....- .
Do.vereniannen .| Flouring and grist........{ 11 269 264 [eweene--
Doeenantes i Furnitare ......... wremend) 1 14 12 favinnns
Sashes, doors, and blinds .| 2 28 20 [ieerenen
Saw .. vereens| 80 567 834 20
.| Wheelwrighting......... J 1 40 8 [reveaias
-} Wood turning and carving.{ 3 26 11 PP
Woolen ....... PO A I | 18 20 [eeeeeann
DOurvrreeonnsas Cutlery and edge-tools....[] 1 10 10 [ioocnnes
DO.uecsanananns ] Fancy and paper boxes...| 1 12 25 80
5 0 O, Flouring and grist... o2 21 % 1.....- .
Doceiavnninnnnnn Paper............ Jo1 12 11 O
DO.ensennnnnas Planing.......... 1 12 10 |oeaieees
Doevvevencansn.|. | Sashes, doors, and LYinds,.| 2 48 40 .....-..
Do..veens RPN SAW it [P 15 198 287 10
Doeeavnnnnann]s i Tin-, copper-, and sheet- | 1 9 60 |....eae.
iron ware.
Vinegar .. O 20 |ao.eees
Wheelwrighting.......... 1 1 [ 2 PR
. Wood turningand carving.| 1 14 40 |..... .-
i Carriages and wagons ....| 1 3 68 |..... -
* Cofling, burial-cases, and | 1 ki 10 {.....en.
undertakers® goods.
4 Cooperage covvvneeieoaal 2 28+ 69 J......s .
Flouring and geist ........ 5 140 2% I
AW et erae veneea. 160 863 f....ia-n
Shoe-pegs 9 55 Jeeeien--
Wooden bandles .......... 1 8 -] 2 PO
Woolen .oeeeeennninaaan, 2 31 64 J.en
| 51 PSRRI A Flouring and grist ........ 6 188 851 [euuieens
Dooeeeninen]s ! Hones and whetstones....| 8 204 187 ...
| 6T P Paper. . .vieee v, 1 32 (- T PR
7 SO } SAW .. e, .| 18 202 87 loeaivens
DOo.eanens veeran L Stareh e ) I PO . 12 fovienns
Doceeeiinnnndd . Tannery ...... PR L1 25 20 feanes
B2 L e . . Wheelwrighting.......... ] 38 88 [iniee-s
<40 .. ea...] Coos.. .| Flouring and griat........ 5 69 97 |..aa-.
R T AR PN 1 I o SAW e creaaana. .16 254 588 200
Ao ... R Y [ L Stavel ... ool 2 21 22 |.oeea
.............. . .} Wheelwrighting..........[ 1 20 30 feeaieaes
Vermont........| Windham .. _.| Blacksmithing.eeeue......| 1 7 i B PO
P (931851 S 1 n 25
[P [ I -} Flouring and grist........| 6 121 186 |.....
................. i U SR Leather tanned and cur. | 2 22 33
ried.
Du.....,.......[..“do...‘...,.........dc..............do......._. Machinery.....couenn. e 2 36 U erreves
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Table of utilized power on the Connecticut river and its tributaries—Continued.

3 & .
= IR
" Kind of mill or manu- b E:: ?g @ 5
Stream Tributary to what. State, -{  County. facture. ; :.;: g% BE Remarks,
= - E = e
Bl 2 | € %
N & = B <
Feet. | HP. | H.P,
< or tributories..| Connecticutriver.| Vermont........ Windham ....| Needles and pins _........ 1 1" 40 f........
Minor A e PAPET oot 8| x| 15| 70
.| Baw ..., 8 137 205 65
| Berews <iiviveeiiciiiiiind 1 8 10 f{.......
..| Sewing-machines .........{ 1 17 40 [ooeinnnn
.| Wheelwrighting.......... 1 14 L I P
.| Woodturningand carving.| 3 35 43 |.......
Agrieultural implements .| 1 4 h2: I
Coffins, burial-cases, and | 1 4 18 foennen.
undertakers’ goods.
wewcflo o] Cotton. ..l 1| o 250
JUR - SN Flouring and grist ........ 61 1 219
odo ool Xron castings ............. 2 30 120
Aoeedo .. Machinery.oceeeeneronnen. 1 17 26
....do .........| Sashes, doors, and blinds..| 2 [ 100
ceeudo o A BAW . e i 125 201 1........
R [, I .. Tannery.................. 1 20 30 |
.-..do .. .} Wheelwrighting.......... 2 25 I8 feeersuns
Orange Cutlery and edge-tools....| 1 [........ [ P
[P 1 S ! Flouring and grist. ... 2 87 90 foeeni.e.
R U, RN Turniture....... 1 10 15
PR [ TR, AW et i 5 80 190
Caledonia. .... TFlouring and grist........ 2 31 175
Y [/ SN Leather tanned and cur-| 2 27 18
ried.
Sashes, doors, and blinds..| 2 | 21 30 | ...
g 6 09 450 [can.....
1 10 [ 20 PN
3 49 :1: T .
. . .| 8 115 513 30
emenncnennaleans vees 2 |eeerians 18 feeerunas
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Summary of power utilized on the

[With a few nnimportant exceptions this table is based upon the retures of the census enumerators, and represents the power in use in 188y, The

COTTON-MILLS. BILK-MILLS, WOOLEN-MILLB. (2) PATER-MILLS,
21 % e 1218 B |4 ¢ s |4 % 8
River, F 5 L. G ” ' 3. g 3 2. ! & 2
b9 ; ¥ 1w 3 5§ 139 Erd g | w B W g
e | E% BE s g =g [ @ g% g S g b8
B 2N Eo 5} > & 9 ] (] g2 2} ] BS
= 5 g 12 g g5 12 g Al ] 8 =3
gl s 2 £l 3 2 E| & g g1 % 2
sl B < m B < w | B < % | E i
H, P o. P H. P H, P H.P H, P L. P iIP
1 | Connecticut river (main stream) .eeveeeenaan. eeee-e| 8B 3,441 65 2 110 feevromenn 6 1,213 80 14, 081 23
2 | Balmon river and tributarief. cae e crerncaeevnannnn 13 683 85 T O I 3 140+..........
3 | Hockanum river and tribntaries vacmveeecacavecannn- 11 79254 5254 2 ki 758 § 10 1,125 18 1, 499 707
4 | Parmington river and tributaries.coceaeveinieenaa 8 1,270 100 1 100 [ocveeeenn. 3 260 emaeuean-. 10 1,250 60
5 | Seantie river and tribataries...... (PP PRI PRI SR R PRORRN PO 7 333 420 1 42 .
6 | Mill river (Hampden eounty, Massachusctts) ......] 2 65 25 1 5 {emmananns 1 (1 RN A T,
7 | ‘Woestfield river and tribotaries seeeeovveneercnennnn. 3 BEOA-canneses fromonnfannsaan A PO 3 118 120 13 1,978 650
3 | Chiicopre river and tributarie8.cc.ooccieeneeniinnen.! 23 7,610 1,300 f...... [N . 1,040 209 1 518 |ieen.n...
9 | BIill river {(Hampshire county, Massachusetts) .....] 2 185 125° 3 1004-] - 85 1 115 50 j S DU U
19 | Deerticld river and tribuiaries .ccocvemvnneiennee.| 4 571 405 feeeveeloennen RS PP 1 50 40 f...... PO R
11 | Miller's viver and tributaries ....... [ O I 1874 e P B 30 |eceemoon-- [} 558 05 3 468 BO
12 | Ashuelot river and tributaries oo oevieeeeiianennnn] & Jocenniciifeaiian P O P ceeeenaa | 12 856 815 2 244 ...,
13 { Sugar river and tribataries ... ..., [P 1 107 PR PO D PO, 5 40 jeaeanenno. 3 Piil] 50
14 | Mascomy river and tributarles ............. P P R (R PURRE PRSI R PO PP .- | N PO S P, 1 50 33
15 | Lower Ammonoosuc river and tribudaries .. .cooorfovrnfiemiviicommmmrsr fovcnac o ee e e [emmra e e e PPN eean
R KIS T & 17 P PO SR E PR R R MR [ - (OO P
17 | Israel's viver and tributaries ........ G [ RO PO [N SRR ceeeramen 1 10 feeeeenaan, 1 25 feeennn
18 | Upper Ammonoosue tivir and tributaries ........feeaifeeenn. R PRUOR N I L N B EPTOVN PR P PP
18 | Mohawl river coveiseneeaccanieannins rnemvecanann OO SOOI PO RPN PR DRI PO, 1 12 [eeecenenn. [P P PN
20 | Wuest river and tributaries...coovvti i e s are srne e rr e J---- PO [P, 1 b1 PRI SR RN
21 | Baxton’s TIVET vevniriiencicacenaeinaas Cersesmeananan (R R RN FRET RPN R, ] 2 25 i1: I TR S [
9 | Williama river and tributaries.....covvenen.n. (RO PRV PR RY PO P cresnanaan [T N PR ! e PR rv——e
23 | Dlack river and tributaries .......... crenemennaaan. 2 121 f...... PURENS IR PR veranaan 5 L T P P .
2¢ | Ottaquechee river and tributaries ...ooeveommeesinfocaccoaennas [UDURRRN: SR TN 4 500 B0 Jeweeseloaanunenas
25 | 'White river and tribotaries.......... [ I RPN R . RN IR USRI S e 3 67 |ewaweceasffuanaes weretnranafuanaennns
26 | Ompomponoosns 1iver ...... beemabirivn e mamenan PRI PR D S R P, 1 X1 PO A PP [T
27 | 'Wait'a river and tributaries ....c........ [ P [ PO PR RN N PN PR [ P PPN R ]
28 | Wells viver and tributaries .......... J P8 PR PO, JRORPRIE I VORI NP 1 20 {oeoewnd 8 (T
20 | Passumpeie river and tributaries .. ..voevinnrineaiiicaitirenenna.. FUUSURPIDS: U N PP 2 58 feraiiean-. 2 3,000 j..oeeeee..
30 ¢ Nulhegan river and tributaries ... oooveoioimnieann. e e e A N PNl s P
21 | Sundry small teibutaries of Connecticut river .... .. 8 028 1, 650 2 25 8 10 208 170 16 924 341
Total, Connectiout river and all trivetaries....| 88| 16,4344 4,38704) 13 5174 851 ¢ 107 8,378 2,758 ] 104 23,6384 2,034

a Including also woersted-milla,

i Compriging blacksmithing shops, lock- and gun-smithing shops, brass and iron founderies, and establishments for the manufacture of agricultural implements,
iron holts and nuts, machinery, needles and pins, plated and britanpia ware, pumps, saws, screws, scales and balances, sewing-machines and sewing-machine

¢ Comprising carpentering, cooperage, wheelwrighting, and wood turning and carving shops; planing-mills, and establishments for the manufacture of billiard
carriages and sleds, cofling and undertakers’ goods, excelsior, furniture, general house-furnishing goods, matches, models and patterns, picture-molding, piano

¢ Comprising bleaching and calendering, dyeing and cleaning, lithographing, marble aud stone, calico printing, printing and publishing, soapstone, and wonl
anit hose, hoots and shoes, boot- and shoe-findings, bricks and tiles, brooms and brushes, buttons, earpet yarns, crashes, twines and bagging, cigars, cordage, drugs
whetstones, hosiery, borse-blankets, kaolin and ground earths, Ieather hoard, linen, mattresses and spring beds, mosquito- and fly-nets, mueilage and paste, musicul

sturely, stationery goods, tape, toys and games, upholstering materials, vinegar, whips and lashes, whlp materials, wood-pulp, and wool extract.
¢ Power uscd maainly in the manufacture of wood-pulp,

Nore~—~TIu considering the results furnished by the above table, it should be borne in mind that while saw-mills stand first in number
very swall period, altogether, of the year, In reality, paper-mills far outrank all the other classes mentioned in the aggregate of water-
teckoning upon the same basis of working hours common among other millg, or, say, from ten to twelve hours, the total power utilized

304 ;
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Conneeticut river and its tribularies.

aggrogate has

gince been increased in o very considerable degree, as may be seen, for example, from the accounts of Holyoke and Bellows Falls.]
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movg s ower: | suovans, | VAIOE NI NORSRO | VASIa NOODNORKIG | suspas ot mena rona.
i8N wg | A B, | Eg |2 B, | Rg |2 B 2. VE 5, 1 5. VE| 5. | 5
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Dells, bits and gimlets, brass.ware, bronze statuary, clocks, coffin-trimminga, cutlery and edge-tools, files, fire-arms, general hardware, hooks and eyes, iron forgings,
materials, springs, steam fitting and heating apparstus, stencils and brands, swords, tin-, copper-, and shest-iron ware, watch and clock materials, wire, and wirewovk.
and hagatelle tables, cues, and matorials, cigar- and packing- boxes, bobbins, carriages and wagons, carringe and wagon materials, chairs, chair-stock, children's
materiuls, rules, sashes, doors and blinds, shoe-pegs, spools, washing-machines and clothes-wringers, wheelbarrows, wooden handles, and wooden ware,
grading and scouring worka tanneries, watch- and clock-repairing shops, and establishments for the manufactore of baskets, rattan- and willow-ware, leather belting
and chemicals, emery-wheels, explosives and fireworks, fancy and paper Loxes and other fancy articles, fertilizers, gloves and mittens, gunpowder, hones and
instruments and materials, patent medicines and compounds, preserves and sances, rubber and clustic goods, shoddy, soap and candles, spectacles, sporting goods,

and in the aggregate horse-power of wheels, a large proportion of them are not operated continuously, while many run during only a
bower actually employed, since, under ordinary circumstances, they are run dsy and night and continuously through the year
by paper-mills would probably correspond, in round numbers, to at least from 46,000 to 50,000 horse-power.
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IIL.—THE QUINNIPIAC RIVER.

The Quinnipiac river Lias its source near the boundary line between the towns of New Britain and T I‘qrmmgton.
Connecticut. Its entire length is about 35 miles. Most of the way it flows in a direction somewhat west of south,
but in the lower part of the town of Southington it strikes southeasterly across a trap ridge which runs from the
vicinity of New Haven northerly across the state; having crossed this ridge it resumes its former direction, ang
reaches Long Island sound through New Haven lmrbor.

The clevation of the track of the New Haven and Northampton railroad at the Quinunipiac crossing ag
Plantsville is 140.9 feet above mean low-tide at New Haven, indicating a probable average slope in the 25 mileg
from Plaptsville erossing to the mouth of from 5 to 54 feet per mile. The area drained by the Quinnipiac includeg
156 square miles, and varies in width from 4 er 5 miles in the southern portion to about 13 miles in the latitude of
Meriden.  Although not large, the stream is regarded as well suited to manufacturing pur poses It is largely fed
by springs and spring brooks whmh sustain its volume in the dry season.

The lower course lics through wide salt marshes, succeeded above Quinnipiac village by level meadows having
a rather sandy soil.  The valley is there broad and open, bordered by hills of moderate height. The first dam met
in ascending the river is af Quinnipiae, a few miles from the mouth, and is a framed timber structare about 53 feet
high. The river-bed is there quicksand, and not only the dam but the masonry abutments rest on that foundation,
Scour is prevented below the dam by loose stone, and in front of the west abulient by a plank apron, This
abutment is 7 feet high, 9 feet wide at the base, 7 feet wide at the top, and is grouted throughout; it rises only
slightly above the crest of the dam. The slope of the stream in its lower course being small, it readily ehokes up
during freshats, overflows the meadows and mnarshes, and rises so as to run smoothly over the top of the dam; it
does not remain at a bigh stage, however, for more than a day or two. The fall at this dam is 6 feet. The ouly

> s - . 3 . . ] .
power in use is for a grist-mill and o small establishment manunfacturing tire-bolts, blanks, and rivets. For the
greater part of the year there is a moderate surplus power available for rent or lease. Mr, T. A. Todd, of
Woodbridge, ewng the privilege.

Istimate of power at Quinnipiac village,

RAINFALL. Drai I‘E’L(:-‘(‘;nyx‘lor T1 toal | E{fuctive
v rainage heoretical horse. horse
Btage of river. {u'ea».g nvel{a;ge for nower. power
Spring, | Summer. | Aotumn, | Winter, Vear, 24 1 (lmrs ulilized.
— l
Inches. | Inches, ] Inches. | Inches ! Inches. | 8q. mileg. | Cubic feet, § 1 joot fall. | @ jeet fall.
Low water, dry Fenr souvvveeieinmnnsanmnerssenmanas l | [ i) 6.8 40 l
ToW Walor, AVErAgD FOAT cevnenvrntennenarrrrsssonns i 11 ] 113 1 44} 153 80 9.1 50 304
Available 10 months, ATErRge Fear.cv - crenvesanc- J l ‘ 1 100 11.4 70 J
i

At Wallingford the stream is from 50 to 75 feet wide. The lower privilege at this point is owned and occupied
by the B Wallace & Sons Manufacturing Company, manufacturers of flat table-ware, and employing 275 hands,
This company has 7 feet fall, and obtains 126 horse-power by water during about one half the year, but uses
steam-pewer in addition. Th(, dam is stone at the base, with timber above. The head- aud tail-races, and especially
the tail-race, are long, having a combined length of from one-half to three-quarters of a mile.

Above the privilege just described the Oneida community has a fine power, where it has until reeently
manufactured spoons. Several small buildings, mainly of wood, are standing on the property, but when vigited,
in October, 1882, they were not in use, and it was reported that the community was desirous of selling all its
property here. The dam is a substauntial structure of stone, about 10 feet high and from 180 to 183 feet long
between abutments. The latter, together with a pier at the center of the dam, serve to sapport an iron bow-string
bridge. This dam was built in 1872, at a cost, inclnding roll-way, abutments, and supplementary embankwent, of
$30,000. The privilege has a fall of 9 feet, and is especially valuable from the fact that there is a large storage
above the dam, the area of the pond being stated at 110 acres—ample for storing "the night-flow of the stream in
low stages.

Estimate of power at Community privilege, Wallingford.

! Flow p]e*r
Stage of river. D‘;:‘rié’lﬂ“e nvz?‘u?}:tux Theoretical horse: '
Lo e power,
24 hours.
! 8q. miles. | Qubic feet. § 1 fool fall. | 9 feet fall.
) Low water, dry year.c.ccvurrvseann.. 1 { 40 4.5 40
| Low water, average year [» 110 60 6.8 60
‘ Available 10 months, averagoe year... J 1 70 8.0 70

Notr.—~This privilege is one-half or three-quarters of a mile from the New York, New Haven and Hartford railroad, and 12 miles by that line from New
Haven. Owing to the large pondage the power can be doubled for 12 hours in the day during low stages of the river.
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The first manufacturing point above Wallingford is Yalesville, 3 miles distant, There are three powers in use
here. At the lowest, Messrs. G. 1. Mix & Co. manufacture spoons and hollow-ware, employing 80 hands. They
ase O feet fall and 100 horse-power. The dam is about 5 feet high, built of stone in cement and resting upon a
gravel and rock foundation. The river-bed in this section is mainly gravel, and underlying it and the surrounding
conntry is red sandstome. The remainder of the fall at this privilege, above the height of the dam, is gained by
long races, the combined length of the head- and tail-races being about half o mile. Dy means of embankments
these are protected from freshet waters overflowing from the river, and in high stages the head is increased nearly
as much in the head-race as it is diminished in the tail-race, so that but little trouble is experienced.

At the middle privilege the Charles Parker Company manufactures britannia spoons. The dam here is curving
in plan, and is constructed of cut stone resting upon a red-sandstone foundation, A short race leads to the mill,
where the head is 9 feet and the rated capacity of the wheels is 150 horse-power, whicl, it is stated, can always be
realized, -

The I'Homme Dieu Hardware Company, employing 50 hands in the manufacture of augers, is located on the
upper Yalesville privilege, where it nses 8 feet fall and 130 horse-power. The dam rests upon ledge rock, is of
cut-stone masonry, 40 feet long, about 9 feet high, and was built in 1845. The head- and tail-races are each in the
neighborhood of 1,000 feet long.

The next power is at Hanover village, and is used by the Meriden Cutlery Company. The dam is an old
strueture, which was rebuilt some years ago and had an apron added at a total cost of $5,000. The roll-way is 150 -
feet long, 20 feet high, and has a bold curve up stream; it rests upon a rock bed, and consists of cut-stone masonry
surmounted by five successive layers of 12-inch square timbers. The fall is 20 feet, and 150 horse-power of wheels
isin use. Thisis the second privilege to be noticed having a large storage, the flowage being estimated at 90 acres
with an average depth of 5 feet. The large pondage is a great benefit to the mills at Yalesville, where the pouds
are comparatively small, and enables them to realize much more power than they otherwise would.

Passing farther up stream, the Quinnipiac is utilized at several points in the town of Southington, but being
so far in the upper waters the powers obtained are small, .

Only one record of a measurement of the discharge of the Quinnipiac was found; this measurement was made
in the latter half of 1879 for the Connecticut state board of health,(a) and showed a flow of about 160 cubic feet
per second below the Hanover dam, with the wheels running at the mill and water just dripping over the top of
the dam. The drainage area above this point is 97 square miles.

Mill river, which lies immediately west of the Quinnipiae, supplies the city of New Haven with water, and its
flow has been observed. As stated by the superintendent of the water-works, the minimum flow is 12,000,000 and
the ordinary summer flow 20,000,000 gallons per day, or, respectively, 19 and 32 cubic feet per second. With the
drainage area of 56 square miles, these figures correspond to a minimum of 0.34 and to an ordinary summer flow of
0.56 cubic foot per second to the square mile,

Table of utilized power on the Quinnipiac river and its tributaries.

. 3 bl 1
A % |8 s
G é ,g;‘r:i % =
Btream. Tributary to what. State. County. Kind of mill or manufacture. ‘E ,—S 43 E o] g Remarks.
g2 ERER
‘L oe B 44
Feet. |H.P. I P.
Quinnipino river....... Long Island sound....| Connecticut ....| New Haven...| Britannia and plated ware.., 8 25 3751 125
Catlery and edge-tools...... 2 150 |.enne.
ENTc) SN 1 130 {anen-
.| Flouring and grist.........-| 1 } s { 15 |emaan
.| Iron bolis, ete 41 16 faanenn )
BaW ciecnenenes crcancenenns ) N . GO faumnns Probably operated in con-
nection with other works.
Cutlery and edgo-tools ...... 1 10 15 {ueueen
Flouring and grist ecoooenna| 1 8 75 feannen
HArdWaro ceveveeessreanane 3| a8 109 &0
Iron Dolts, nuts, washers, | 1 iz 28 38
and rivets,
[T S S 2 19 90 |eennn-
Agricnltural implements ...p 1 16 20 40
Biags and copper,rolled ...} 1 24 400 | (M
Britannia and plated ware..| 1 ]10,21 120 | 120
Carriage and wagon mate- | 3| 85 34| 15
rials.
Cutlery and odge-tools...... 21 204 62| 80
Fire-Arms. cocavescerenrannes 1 |60, 80 160 | 480
Flouring and grist 21 19 78 Jecuans

a See page 59, report for year ending November 31, 1879. 307
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Table of utilized power on the Quinnipiac river and its tributaries—Continued.

4 123 .
20 % 18 |§
ElE |23 %
Stream. Tributary to what. State. County. Kind of mill or manufacture. z = *E-E B E Remarks.
Zl & |& |4
Feet. |H.P.\H, P,
Tributaries...ccaoonnes Quinnipiac viver......! Connecticut ....| Now Haven. .| 8aW...oovmieniiiimannniannes ‘3| 64 |23 PR
[N 1 SRR RO TO0l8 «evievrnenen 1 13 18 |eeane.
O (< TR P, Wooden handles 18 25 | aauns
Buttons......... S I § 5 [ 3 P
Fancy articles .c...oaavna. 1 4 8 leeenes
Hardware.ee. s vances aanaee 2 40 150 §......
Iron bolts, nuts, washers, | 2 27 65 20
apd rivets. ‘
BOW +errrmmenn cmeeaneeans 1 2 < 1 R ‘
Wood turiting and earving..| 1 6 L DU

IV.—THE HOUSATONIC RIVER AND TRIBUTARIES.

THE HOUSATONIC RIVER.

This important stream is formed by small branches rising in the northern central part of Berkshire county,
Massachusetts; it flows southerly through that county, passes down across Litchfield connty, Connecticut, then
constitutes the boundary between the counties of New Haven and Fairfield, and empties into Long Island sound
4 miles east of Bridgeport. The principal tributaries are the Naugatuck, Pomerang, and Shepang rivers, which
join the main stream from the east in its lower course; nunmerous minor streams are also received, many of which
are fed by large ponds and lakes. The Housatonic has a drainage arca of 1,933 square miles, and a length by
general course of about 110 miles; the actual distance from Pontoosuc lake, near Pittsfield, to the mouth, following
the river closely, is at least 125 miles. Navigation extends to Birmingham, about 11 miles from the sound,

The fall of the river is large, amounting to nearly 1,000 feet from Pittsfield to the mounth; it is generally in
the form of gravelly shoals, alternating with stretches of quiet water, but is oceasionally interrupted by abrupt
falls over rock, as at New Milford, Bull’s Bridge, and Falls Village.

Table showing the Jall in the Housatonic river.

Distance ; Pall Distance |, Average
Looality. ahove ‘ﬁloe:: ﬁ?{é between | between f“%’lelt’svro'égle Remarks,
mouth. points. points. points.
HMiles. Feet. Feet. Miles. Feet. :
Pittefield, Magsachosetts -.vv.eauiinanvannas 123 083 ’ Flevation of water-surface, by Boston and Albany Rail-
. road profile.

Asbley Talls, Mnssachusetts..ouu ... 813 705 J a61 50.5 15 | Rievation of raila at Houentonte Raflvoad crossing.

Falls Village, Connecticnt..........oovnunn- 72} 622 Flovation of water-surface immedintely below Housatonio
Railroad Coxlr)lp&ny;?r dam, ag givlgn IlunC' chp%rt oqu)hc; £5~

: partment of Public Works of New York Cily, June 30, 1879,
165 85 18.41 ‘About 1004@% of tho totnl'?‘all of 1G5 feot occurs at Falls
Village within a short distance.
1.8 mile ahave Cornwall Bridge ....... enues 84 457 Elevation of water-surface ns given in above veporf,
§owe 345-1 1020 | page7L
Mouth of Shepang river......... vevennecan 20} 103 Elevation of water-surface, ns given by T B, MoNedll, clvil
. % 105 185 568 engineer,

Birmingham oeereveriieiiiaiirieiiesaianas b A O, Tide-water extends to Birmingham, As stated by Col. J.
‘W. Barlow, corps of engineers, U. S. army, th‘o mean rige
and fall of tide at the mouth of the river (Stratford) i8
6.2 feet, and at Derby 4.7 feet.

Measurements have several times been made of the volume of the river in low stages, with the following results:

During the development of the Birmingham power, measnrements were carried on which served as a basis for
the assumption still made, that the stream can be relied upon there in the lowest stage for an average discharge
during the 24 hours of 500 cubic feet per second, -

During the summer of 1878 the river was carefully examined in connection with a scheme for diverting its
waters for the supply of the city of New York.(e) The flow was ganged at Kent by Mr, Horace Loomis, assistant
engineer, from May 22 to November 1. The results showed a minimum flow, during the period of gangings, of 260
cubic feet per second, average for the 24 hours; and a mean flow for the entire season (May 22-November 1) of 460
cubic feet per second, average for the 24 hours.

308 a See Report of the Department of Publio Torks of New Fork City for the quarter endiné June 30, 1879.
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During the years 188182 occasional observations were made of the flow at New Milford Falls by Mr. B. H. Hull,
civil engineer, of Bridgeport. These measurements “"re_re rather roughly made, with a view to finding the minimum
fow available during working hours, and gave the minimum for the period stated of 916 cubic feet per second.

The results of these various gangings may be thus presented : -

Gaugings of the Housatonic river.

fCuhie
: . eel per
Locality. Dl;f;&ﬁ e J};{%‘anzfl seggﬂ(ﬁll_]&er TRemarks,
mile.
8g. miles. | Oubic feet.
Birminghom ,eeeeessns aeeemavrmammm b aeny 1, 562 500 0.32 | Flow statedis thoaveragofor the24hours. Measurements made about 1807~
'70, and resnlt assnmed as available amount of permanent water,
758 260 0.34 | Minimum...... ... [ Tllm vnlum,loia here stated m".a the averf(llge fm]' the 24
oy . hours. The nieasurements were made in the sum-
758 460 0. 61 MSS“J"{;E?JS,‘},E“E ] mer and fall of 1678 by Horace Loomis, assistant
- " l engineer of the board of public works, New York
city.
Kow Milford Fallg. coooaeaceeviennnnnnnnnanceroanes 1,008 16 0.86 | Minimum flow dnring working honrs, ns roughly measured by B. TL Hull.
. Average flow for the 24 hours would be mueh less.

The Housatonie runs throngh a beautiful valley flanked much of the way by wooded hills, and with now and
then a bordering of alluvial meadow-land. Its width inereases from about 100 feet in the vicinity of Lee to 200
fect at Kent and to 500 or 600 feet at Birmingham. In the vicinity of Sheffield, in southern Berkshire county, the
bed and banks are alluvial; at other points the material is gravelly, especially on the shoals, and at still others the
stream falls over ledges of limestone and granite. Marble is quarried to some extent in the valley, and when free
from flint is said to work well for building-purposes. A good quality of iron ore is found along the Housatonic,
and is mined at Kent, Lime Rock, and in southern Massachusetts. Very pure quartz sand, suited to glass-making,
also oceurs. ‘ ' ,

The country drained by the river is quite thickly settled, the average number of inhabitants to the square mile,
ag stated by Mr. Henry Gannett, geographer of the Census Office, being 78, as against 57 for the Connecticut and 93
for the Merrimack basins. Espeecially in southwestern Connecticut and in western Massachusetts the varied and
numerous manufacturing industries which have already been developed have attracted a large population of
working people skilled in diverse pursuits—an important circumstance in connection with the further improvement
of the Hounsatonie. .

The valley has good railroad communications. The river is followed most of the way from the mouth to
Pittsfield, in the upper waters, by the Housatonic railroad; it is crossed at the mouth by the New York, New
Haven, and Hartford line, giving eonnections for New York and Boston; at Bennett’s Bridge by the New York and
New Englaund railvoad, running from Boston to Fishkill on the Hudson; at Shepang by the Shepang railroad; at
North Canaan by the Hartford and Connecticut Western, reaching the Hudson river at Rhinebeck ; and at Pittsfield
by the Boston and Albany railroad. The distances by rail from tide-water, and from New York eity, of some of the
more important points along the river, are given below:

Distances by rail from tide-water of points on the Housatonic river.

Locality. To Bridgeport. | To Now York. L]

Ailes. Miles,
Pittsfield, (@) Massachusetts voevevmeenneeaainianaaos 110 166
Stockbridge, Massachusetts ....oocvieieniiinnrannn.. 93 149
” Falls Village, Connecticub.ueneeiianonann e, 67 123
Cornwall Bridge, Connceticut .. —een 87 113
Bull’s Bridge,(b) Connecticub...oveeevisnereecnnnnnn. 45 101

New Milford falls, Conneetienf..oeveeeeaaicaeiians 32 883
Birmingham, Connecticut...-. meeneesesaneneraannnn () [1i1]

@ 51 miles from Albany. b Not now on railroad ; would require a branch 2 or 3 miles long, ¢ Located at head of tide-water in Housatonie,

' Although a number of other interests are represented, especially at Birmingham, the great maanacturing
Idustries of the main river are the production of paper and of woolen goods. Quite in contrast is the prineipal
tributary, the Naugatuck, on which the chief use of power is in metal-working establishments. The development
of power on the Housatonic has taken place mainly in the upper course, where the river is more easily and cheaply
controlled than below, while numerous privileges available in the lower course have remained unimproved, or
at least substantially so. Among the localities especially to be noticed in the latter respeét are the interval of river

between Birmingham and Bennett's Bridge, the falls at Bulil’s Bridge, and those at TFalls Village. 200
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Aunchor-ice eauses some lnnderance to the mills on the upper river, though none of importanee is experienced
from floating cakedce. Farther down stream, where there are fewer dams, surface-ice seems to be more troublesome,

and the dam at West Cornwall is sometimes badly raked by it.

On the Smith Paper Company’s dams at Lee ang

Lenox, from 125 to 150 feet long, the common spring-freshet rise does not exceed about 5 feet; on the Ousatonie dan
at Birminghan, with an overflow 6306 feet long, the ordinary depth in a spring rise is estimated to be within the same
limit, In 1874 a depth of 7 feet 9 inches on the dam was reached, and the next greatest depth observed was ¢ feug

7 inches, it September, 1882,

backwater.

TFreshets in the river run out quickly, and give rise to but little difliculty from

Judging by the results of gangings, the yield of the Housatonic water-shed appears to be less per square mile,
in very dry seasons, thau in the case of either the Conuecticut, Shetucket, or Quinebaug, to the eastward,
Nevertheless, the volume is in general tolerably well sustained by a large number of pouds and reservoirs, It ig
aliost impossible to obtain accurate data regarding these, but, using the best information at command, itis estimated
that the total area of ponds and reservoirs within the Housatonic basin, making no account of the mill-ponds

formed DLy the dams along the principal streamns, amounts to at least 9,000 or 10,000 acres.

Much has been done

to improve the storage of the natural ponds by raising their surfaces by dams, and some entirely artificial reservoirs
have also Leen built; undoubtedly the work might be carried on further on some of the tributaries, but it is the
opinion of good judges that the reservoir capacity of the upper river has been developed about as much as is really

practicable.

List of the principal ponds and reservoivs in the basin of the Housatonic river.

Nume of pond. { Locality (own). Tl;l&}lltﬁ;gdglg(;‘:nxghﬂt lﬁ’lﬁ]((;lﬂl;‘gﬂ Outlet.
j Acres.
Pontoose ke ooeesonieaianaa ! Luncsborough, Maskavhusetts ....| Pittsfield cooooveeaiiaa . 218 | Housatonie river.
OOt IARE ccrvnveneeiitirs canneno| Pittsficld, Massuchuselts. .o o..... R T 555 Do,
tichmond poend. ..., verveeeaneneen Bichmond, Massnelusetts,.. ... .. S A N 178 | Seott brook, to Housatonic river,

Lourel lake oooceivonneriiannncacaoof Lee, Massachusetts. ovenooeioanes PR (1 SN cemane 152 | Brouk running to Housatonic river.
Plunkett reserveir..... Cieeeeeaen. Hingdale, Mussachusetts ......... FO cranes 90
TPACY TUSETFOIT vrmesnnenns reneanas aelD e e araaann verdeeedD e ernrm—anea : o5 { Al;““é*i" Teservoirs draining through Tast branch

. o miin Housatonie river.  Aveas aro us given by
ABNMETE TeBIVOIL e nime s eie i cvnn el e R ¢ 1 S vaers 310] manuticturers controlling thens.
Windsor IeServeir.e e cecaveenevaes Windsor, Moassachusetta. oo SR 96

Lake Mahkena¢ .ooc.. revenaanee voat Stoekbridge, Massachusetts ..., | Stockbridge .--nq. -l vonean 250 | Brook running to Housatonic river.

Goose pond .covnvvniniannn. PR Lee, Massuctnsetta .oveeeoeenan ... O 1 . 295 Do.
Greenwater pont oo cveenecen connne Becket, Mansaehnsetts «ccmevvandoee 0 cominecrcnone svanans 100 Dao.
Winehel pond .oocoviiicnnennnn. .. | Egremont, Massachusetts oo, Sheflield ..... o caenen 140 | Green river, to Xousatonie.
Six-mile pond ..veenncraiaaai oo, | Monterey, Massuchusetts -....... Falls Village..-ver voeonna- 844 | Mill river, to Konkapot, to Housatonio,
Brewer pond. oo oemeoniiei @0 e B0 e 250 Do.
Plantainpond «ovvreimmnininnoan.., M«mtr:t Washington, Massachu- |....do «coieinrrannen PP 120 ! Brook running to Housatonio.
Hultg.
Three-mile 1Ko v ievarairmnienennns Sheflleld, Massachusetts. .couomun. RO U S, vemes 104 | Iron Works river, to Housatonic. .

Enat pomd ceernvvinnriinannnn +vss] NewManlborough, Mugsachusetts,). ... 20 covcvinivennnnen ‘- 104 | Umpaching, to Kunkapot, to Housalonie,
Washining 1ako ......onneasaavn...| Balisbury, Connecticut covunn.on. JRY . A 650 | No ountlet shown on map.

Washinee lnke..voaoaaat Veasmmnans R OGO RN ¢ [ S PO 400 | Schenob brook, to Housatonie,
‘Wonunscopomus 1ake,....... e cenllD eeinvnnicnivecssennnene el Cornwall Bri@ge . .oiveeaa. 355 | Brook ruuning to Housatonie.

Lake in northwestern part .o cevvil oo 0 caenecniiincnsnaaecaann. [ S ST PP b0 Do.

D L U PPN cor GO e b225 Do. .

‘Wanonpakok Jake e.ou. sevsnsacmradiee 0 cianiinnierrivvenanneaneea .| New Milford...ovvenien... 170 | Brook ruming to Ten.-Mile river, to Housatonis.

Mudgs pond ceeanonn cansrenensvaer| Sharon, Connecticut.convnrnices e O cevenericaannnnn. 230 Do.

Spectacle ponds S ELT CRITEPOPYRIO Kent, Connectiout.oueneennenns. R [+ S mememramanans 245 | West Aspetuck river, to Housatonic.

Waramang 1ake ..caeinvinninenn. Wgz‘"&n and Waghington, Conned. 1....d0 o.cvuvmiiiciciannnas 745 | Aspetuck river, to Housatonie.

Marshapooge pond.. cenennsnae | Gosben, Connecticut oooeenooo.. Bennett's Bridge.......... 180 | Shepaug river, to Housatonic.

Bantam Jake ciaimnenciinnain .. Litchfield nnd Morris, Connecticnt.! Birmingham ... [ ..i ¢1,070 | Bantam river, to Shepaug, to Housatonle.

Long Meadow ponde..aneeannnoo, Mont"is and Bethlehem, Connectis |....00 . ccvvnvnronnernnnvnn-n 255 | Bantam and Pomeraug, to Housatonie.
«ut,

Qnaspany Pond . cveeimesesainaean lijthlltl:hll‘l{y and Woodbury, Cons ... 40 veonreveviiisnnnnnsn- 636 | Eigbt-Mile brock, to Housatunic,
necticnt, .

North pond . Gashan, Connecticut..... serenuras Mouth of Housatonie..... d300 | Naugatuek river, {o Housatonio,

SBark pond..o....... Winchester, Connectiont . oeveen.. B T Y d60 | Brook running to Naugainck, to Houaatonie.
Lily Brook Yeservoir. ceevessuan, ¢112 | Mad river, to Nangatuck, to Qousatouio,
Chestnut Hill reservolt. ...o..... } ‘W&l{z&tgﬂ:nd Waterbury, Con- } Y T SRR cnaeen { ¢80 Do. ’ * '

Cedar Swam) reservoir.. ... .. . &80 Do.
Approximato total area of 33 ponds and reservoirs ... [P PN - seasernanas 9,804

a Area also stated by manufacturer on outlet at 575 acres.
b Extent of area lying within Connecticut. Lake is on boundary between that state and New York.
¢ Area alwo given as 1,200 acres. ’
d Aves as stated by manufacturer interested in regervoir.,
¢ Artificial reservoics aven ns given by officer of reservoir asgociation.
Note.—The shove List includes the principal pands and reservoirs drainod by the river in Massachuasetts ani Conncoticut, but the areas cannot be depended

upon as very acenrately stoted.  Unless othirwise indicate the arveas fur Moessachusetts are as given by I P, Walling in Report of Massachusetts State Board o
Hegith, 1473, and those for Cipnecticnt are as measared by planimeter on Clark and Tackabury's map of Connecticut, published in 1859,
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Power at Birmingham. (a)—The borough of Birmingbam contains 3,000 inhabitants, and is located at the head
of tide-water and navigation on the Hovsatonie, at the junction of that stream with its principal tributary, the
Nangatuck. Vessels ascend the formel_‘ river to the lower mills, and most of the heavy freighting is by water. Ata
reasonable expense it 18 stated that navigation can be extended up past half the length of the hydraulic canal. That
canal is provided with a lift-locle from the river and & guard-lock to the pond above the dam, but passage through
these is now confined to seows, which go a few miles up stream and bring down loads of timber, brick, and stone.

A plan of developing the water-power here was considered as long ago as 1838, and in the following year
the state granted a charter for the purpose. Through fear of injuring the shad-fisheries, a high dam was not
allowed, and the expense of bringing a lo’ng. canal {from a low dam was too great to be practicable, so that for many
years nothing was done toward the actual improvement of the power. In 1864, however, permission was obtained
to0 build a high dam; work was begun in July, 1867, and continued till October, 1870, when the dam was completed.

The privilege at Birmingham is unquestionably one of the best located and best developed in New England.
1t enjoys fine communications by land and water, and the natural site for canal and mills is excellent.

The dam is eurving in plan, with a versed sine of 50 feet, and measures 636 feet in length between abutments.
The width at base is 25 feet, the height from surface of apron to crest 22 feet, and the width of coping 8 feet. The
structure is built of stone in cement, the face having a batter
of about 2 inches in a foot. A timber apron, filled in with
eoncrete, projects 24 fee@ from the front slope. The surface
timbers of the apron are a foot square, andl the bottom timbers
extend some distance back under the stone-work of the dam.
Where the latter rests upon gravel the apron has a piteh-
plank, 7 feet long, supported at the end by a cross-timber 1
foot square. A row of sheet-piling extends under the down-
stream edge of the apron and another under the face of the
dam. The west abutment and the adjacent portion of the dam
rest upon rock, while the remainder is founded upon gravel,
In October, 1869, while the dam was in process of construetion,
and indeed nearly complete, a violent storm which swept over
this part of the country caused a heavy freshet in the Housa-
tonic; water poured 13 feet deep over the partially-finished
dum, undermined and destroyed 160 feet of its length, and
scoured out an immense cavity 20 feet deep in the river-bed
immediately below. This space was afterward filled in with
loose rock, the work on the dam was continued, and finally
brought to an end in the following year.

The abutments and bulkhead are also of masonry, in part
coursed rubble and in part ent stone with rock face. The
west bulkhead has 5 gate-openings, each 8 feet square; the
east bulkhead has 3 gate-openings. The gates in the west
bulkhead are operated by a turbine. Immediately adjacent )
the canal has a stone waste-weir 150 feet long. The dam sets back the water in the river some § miles up stream,
thus affording a fine storage. ' :

The west canal is 5,600 feet long, with a width at water-surface of 60 feet, and a depth below the same of 12
feet. Tor some distance from the dam it is restrained by an embankment on the river side; it then leaves the
river somewhat and is carried partly as excavation along ground which has a gentle rise from the stream, leaving
abundant and very favorable building-room between the two. The greater part of the way the canal is walled on
both sides with dry stone. Nearly all the mills are upon the river side of the canal; oue or two, however, are upon
the opposite side and discharge tail-water into an arched passage-way running nnder the main canal. There is no
other waste-weir than the one near the bulkhead, but a waste-gate in the lower course may 1e made to serve the
sawe purpose, and gives opportunity for drawing off the water from the eanal,

The cost of the works at Birmingham is stated as follows: Entire cost of dam, $264,000; locks, about $22,000;
canal, $115,000; flowage and right of way, $17,000; an additional $12,000 for a break in the canal; making a to't_atl
expenditure on account of hydraunlic works of $430,000.

The concerns supplied with power are: 1. Wilkinson Brothers & Co., manufacturers of paper and Wood-pfﬂP;
2. Star Pin Company, hooks and eyes and hair-pins; 8. Spring Horse Shoe Company ; 4, Wilcox & Howe, carrlage
hardware; 5. Robert Adams, cotton goods, mosquito-nettings, etc.; 6. D. M. Bassett, bolts; 7. Derby Silver
Company, silver-plated flat and hollow ware; 8 Birmingham Corset Company ; 9, Shelton Company, bolts and
tacks; 10. Osborn & Cheesman Company, brass manufacturers; 11, Radcliffe Brothers, woolen goods; 12. B. C.
Malthy, dippers and hollow ware; 13. Malthy, Stevens, & Curtis Company, flat plated ware; 14, New York
{wmg Company, desiceated cocoanuts; 15. A. B. Ruggles, toys.

a Mr. D). 8, Brinsmade, secretary and treasurer of the Ousatonic Water Company, kindly furnished informat:ion coucernmgntllils power.
<

s

Fi@, 28,—0usatonic dam.
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The Qusatonic Water Company owns the land and power, and leases the Jatter for terms of ninety-nine yearg,
The usual policy of the company has been to donate the land for building-sites to desirable parties. The desire
has Deen, not so much merely to lease all the power, as, for instanee, to a few paper-inills, which use much watep
but do not employ a great many hands, as to secure a diversity of manufactures such as would serve to build up
large town.

The company does not guarantee water in any case, and if the flow of the stream should fall below the amoung
of permanent water leased, then al] lessees of such water must share alike in a reduetion. Three grades of water
are recognized:  First, permanent water, of which there are assumed to be 200 square feet (a square foot of water
iy declared in the leases to be 5 cubic feet per second, 12 hours in the day, 6 days in the week). As has beforé been
mentioned, the flow of the river was gauged while the works at Birmingham were in progress, and the assumption
here stated is based upon the results obtained at that time. The rental charged for permanent water is 8250 per
annum per square foot, Second, first surplus water, of which there are assumed to be 100 square feet. This can +
probably be relied upon for from ten to eleven months in the year, and is leased at the rate of $150 per anuum per
square foot. Third, second surplus water, of which also there are assumed to be 100 square feet, and which can be
relied upon for much of the year, though the period varies considerably in different years. The rate for this class is
£100 per anuunm per square foot,

Sinee land is commonly granted free at Birmingham, the rental charged there for water is a much better index
of the real cost of the power to the mannfacturer than at such a point as Holyoke, where the expenses for land and
power are so combined as not to be easily separated. The Birmingham square foot, equal to 5 eubic feet of water
per second, corresponds, under a fall of 22 feat, to almost exactly 12.5 theoretical horse-power. Assuming various
degrees of efficiency in the turbines used, the equivalent effective powers, and their cost under the three classifications
of water, are as follows: ‘

Cost of water-power at Birmingham, on the Housatonic river,

Carresponding § COST PER EFFECTIVE HORBE-POWER.
Assomed effective
efficiency of | horse-power of | .
wheels, 1 squarp foot § Permarent| Firgt sur- {Second sar-
of water. water, plus. plus,
00 per cent. .. 7. 500 $33 33 $20 00 $13 33
65 per cent. .. 8.126 80 77 18 48 1281
70 per cent. .. 8,750 28 57 17 14 11 43
75 per cent. .. 9.376 2 67 16 ©0 10 67
80 per cend, .. 10, 000 25 00 15 00 10 00
83 per cent. .. 10. 625 23 53 14 12 941

In case of a shortage of water the second surplus womld be first eortailed, and then the fiest. If it became
necessary to shut down on second surplus water, for instance, not all the lessees of that class of water would be
equally curtailed at the same time, but in order as the water failed and according to the particular lease; generally
speaking, the most recent lessee wonld be cut off first.

Up to October 13, 1882, 87% square feet of permanent water had been leased and 14 square feet more had been
contracted for; about one-half of the first surplus and 32 square feet of second surplus were also employed. Abous
183§ square feet of water will therefore soon be in use; but it is not to be inferred on that account that the available
power is nearly exhausted, for that is not the case. The 1834 square feet include three grades of water, and from
the company’s stand-point the privilege is only abont one-half disposed of, since there has been sold only one-half
the permanent water. It is desired to sell the remaining half, and as it shall become necessary in pursuing that
plan surplus water will be cut off so that the full amount of permanent water may be furnished to the lessees. The
paper-mills are almost the only users of surpins water, and so long as the power has been but partially developed
it has been for their interest to depend largely upon that class, which is much cheaper than permanent water.

The total amount of power in use here in the fall of 1882 was stated at about 1,500 horse-power by day and
500 by night.  During the very dry summer of that year it became necessary to cut down slightly on surplus water,
but it is ¢laimed that with 2 feet of flash-boards on the dam there wonld have been no shortage. IFlash-boards bave
not hitherto been employed, but the company purposes to use them in the futare, if necessary. IExcept from Angust
21 to October 3 in the season alluded to, water wasted over the dam during the day—in other words, continnously;
and jn that interval it was with few exceptions running over in the morning, though not during the day. The pond
is never drawn down more than 6 inches below the crest of the dam, the company having the right to curtail
the use of water whenever that limit shall have been reached. There having been usually thus far an abundant
supply, & very close wateh has not been maintained upon the amounts of water in use. Whenever considered
desirable, measurements have been made, always employing Fraunciy’ methods, with the use of either floats or weirs.

The fall frowm the water-surface in the canal at the mills, assumed to be at the same level as the crest of the
dam, to average tide-water in the river Is 22 feet, The fall varies slightly along the canal, but not to exceed 1 foof.
It also flnctuates a little with the tide, the average rise and fall of which opposite the canal is given as from 2 to 3

..
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feet, The duration of high-tide here, hgwever, 15 said to'be much shorter than at the mouth of the river. During
freshets there is, of course, backn.fatcl' in the river, put it lasts not more than a day or two so as fo be a serious
hinderance, the river quickly running out. Qbservatwn has shown that for every foot of rise on the dam there is a
rise of about 2 feet in the river along the line of the canal, As before mentioned, the usual spring-freshet depth
on the dam is not over b feet, aud since its completion the depth has not exceeded 7 feet 9 inches.

The building of mills can be continued on either side of the river. The west canal will not be extended any
farther, but not much over one-half the sites along its course are yet occupied. At any time when a demand for
gites on the east side shall arise, the water-power company is prepared to nse the canal on that side, whieh ig
already built and walled and counected with the pond Ly a substantial bulkbhead with gates. This canal is
designed to have a length of 1,500 feet, and will afford good building-sites along its entire course.

The available power at this privilege may be estimated as follows:

Listimated power of the Housatonic river at Birmingham.

RAINFALL @N DASIN. LE(F’L};BI(’IGT
y dvar. ___f Drainage ) ! Theoretical horse- Effective horse-
Stage of river. i ) : ares. fa‘f‘:‘lag& power, power utilized.
Spring. |Summer, | Autumn, | Winter. || Year. Som= b

Inches. | Inches. | Inches. | Inches, || Inches. | 8g.miles. | Cubicfeet. | 1 foot fall. | 22 feet fall.
Low water, dry Yol oo evanmconeas ronnss 550 62,5 1,375 In the fall of 1882
Low water, AVerago Fear. ceoaer cunneevenunn 1 600 78,4 1,725 stated at aboub

L0 by dayand
Availablo 10 wionths, AYETNEe TEAL. ... ..., 960 100.1 2,400 500 by night.
i3

13% 13% ] 48 1,562

The river above Birmingham.—From Birmingham backwater to Bennett’s Bridge the Housatonic is almost a
continnous rapid, with only short stretches of smooth water. The bed is gravelly, and the banks are firm and of
good height, with no meadow-land until within balf a mile or so of the bridge. This section of the stream is at
present without railroad facilities, though a line is projected to follow up the west bank. It is considered that two
good privileges might be developed here, with a fall of 15 or 20 feet each. According to the-elevations previously
given there is a fall of about 83 feet from the mouth of the Shepaug to the top of the Ousatonic dam, a distance
of say 17 miles; what amount of this fall is actually available for power can be determined only by careful
examination. There would be little difficulty in finding good sites for dams, but this part of the valley has the
objection of being raiher narrow and not favorable to the location of large villages. ' ‘

At Bennett’s Bridge an island divides the stream into two channels, one 180 and one 75 feet wide. For
perhaps 2 miles above this point the stream is almost free from rapids, there being but one or two short ones.
The valley is more open than below, tbe bauks are frequently sandy, and are succeeded away from the stream Dy
narrow meadows, Still farther up stream shoals become more frequent, but the ‘banks are yvet sandy in places,
thongh generally of good height, ’ ‘

At Little York, a settlewent of a few houses about 1 mile below Shepaug, a rude obstruction of stones has
been thrown across the river, and turns water into a race a few hundred feet long. A small power is used bere for
a saw-mill and a cider-mill. C .

At Southville (Hawley’s Bridge) there still remains part of a low dam, where power was used to some extent a
number of years ago. ' .

At Lanesville (New Milford Talls), about 26 miles by river above Birmingham, a fine power has been developed
by the Bridgeport Wood Finishin g Company. With the exception of a short piece next the west bank the dam is
entirely a natural ledge of slaty rock. A large amount of rock exeavation has been done, both for the wheels and
on the site of the mill, Operations were begun in the summer or fall of 1881, and in the succeeding year 400 or
600 pounds of dynamite were used for blasting. The wheel-pit is sunk 20 feet into solid vock, and the head-race
is cut out into the river sufficiently to thoronghly divert the low-water flow to the wheels. The fall obtained is 12
feet, and power is to De taken from two turbines, each of 250 horse-power. The works of the company, hitherto
maintained at Fort Ann, New York, are to be removed to this point. Bilica is conveniently obtained at various
localities within a few miles of the mill, and will there be ground up into & very fine powder employed in giving a
fine finish to wood and for other purposes. It is largely used by the Wheeler & Wilson Sewing Macghine Company.

This privilege is located at the head of a narrow gorge, through which the stream tumbles down with rapid
fall.  There is no opportunity, however, for utilizing this larger deseent by any ordinary means, either in the gorge
ar for some distance below ; in the narrows the stream is entirely out of reach, and npon issuning from them it
Immediately spreads out into & wide and long pool.

Above this point the valley assumes an entirely new appearance; the hills recede on either hand and inclose
;ine level meadows ; the stream is now quite free from shoals, and runs smoothly between alluvial banks of sandy

oam, :

Between the falls and New Milford village, and about a mile below the latter, James A. Giddings, jr., uses 150
horse-power for o grist-mill, He has a fall of 7 1eet, which he states can he increased to 10 feet.
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Istimate of power at tddl?l(/&’ mill.
Flow I’{" Effective
Drainag it Theorotic - hotse.
Stage of river. P Jeuge, Theoretical horse-power. oy Ie(rdutll l
’ hours.

8q.miles. | Cubic jeet, § 1 foot fall. | 7 fect fuill. ‘10 Jeel fall.
Low water, dry Fenr. covee.ooemenn.- ” 3RO 48,2 200 430 1
Low water, average year.....-...... 1, 068 i 480 §4.5 380 540 150
Available 10 months, average year... l l 670 76.1 530 760 J

At Gaylordsville, a small village 23 miles south of South Kent, rapids extend along the stream for 600 or 800
feet. The river is 150 or 175 feet wide; the banks are of good height, and on the west side, below the highway
bridge, there is o convenient flat for building. The privilege seems to be a good one, and was formerly used by a
grist- and saw-mill.

At Bull's Bridge, about 2 miles west of South Kent, there is a large undeveloped power. It is not upon any
railroad, but it is said that a spur of 2 or 3 miles, to connect it with the Housatonie line, conld be bailt without
difficulty. There is a collection of a few bouses near by, but no village of consequence. The falls here were
probably once nearly or quite coutinuous, but a dam formerly in use sets back the river so as to cause slack-water
for a little distance, and divides the falls into what may be called the upper and lower.

At the head of the lower falls is the old dam, a log structure, now broken and in poor condition. Rapids
extend several hundred feet dewn stream, and the pocket-level indicates a fall of 16 or 18 feet from the crest of the
dam to their foot. The banks are steep and rocky on each side. Twelve feet fall was once used here at an iron
furnace on the left bank a couple of handred feet below the dam. Water was conveyed in a wooden flume Jaid
in an open way, inclosed on one side Ly the rocky bank and on the other by a dry-stone wall; both flame and wall
are partly in ruins.  This lower privilege is said to be owned by John Bogart, esq., of Lee, Massachusetis,

The upper falls are bat a short distance above the dam. They are apparently about 400 feet in length,
with a descent, as shown by the pocket-level, of say 22 feet. At an ordinary stage the river-bed displays a great
mass of granite, down which the stream rushes in & channel-way perbaps 50 or 756 feet wide, though from oue high
bank to the other the width is much greater. Here, as at the lower falls, the banks are steep and rocky.

The entire fall at Bull’s Bridge from the head of the upper falls to the foot of the lower privilege is probably
about 40 feet, and this might be considerably increased artificially by a dam at the head. The site for such
a structure is good, the ledges in the stream almost forming a natural dam. In the examinations made in 1878
to determine the practieability of drawing upon the Housatonic river for the water-supply of New York city, the
privilege at Bull’s Bridge was considered among the various points available for the purpose; but on account
of the expense which the seléetion of this site would involve in pumping water to a height of over 100 feeb in
order to convey it over into the Croton valley, it was rejected. On page 72 of the report previously meuntioned by
title, the fall available at Bull’s Bridge is referred to as 45 feet, thougl the height of dam necessary to give that
fall is not stated. The entire fall here might be combined in one privilege or divided into two powers. In
any ease considerable blasting would be fonund necessary and the expense of improvement would be large. The
adjoining land on either side of the river is hilly, but offers a fair location for mills on the right bank.

Estimate of | power at Bull's Bridge.

RAINFALL ON DARIN, Flow Dlm
Beeon
Stage of river, ‘ o An 5 n El(r‘xllge s e‘x{mn‘4 Theoretical horae-pawer.
" m- u- - o or the
Spring. l mer. | toma. Wmter] Tear. Lours.
I

Inches. {Inchcx Incheg. ! Inches. | Inches. | Sq. miles. | Cubie feet. § 1 foot fall. |12 feet fall. | 40 feet fall. | 45 feet fall. 50 feet fall
Low water, drF Fear «eeearaceevreaas t } 1 f 280 31.81 380 1,270 1,430 1,600
Low water, Average Jear. e ee... 10h | 143 10 484 a792 330 30,76 480 1, 500 1,700 1,090
Availablo 10 months, average year.. } 1 J ] 400 55. GG 670 2,230 2,500 2,780

a Alove Ten-Mile viver,

It may be said in general of the interval between New Milford and Kent, that the stream has a gravelly bed
with banlks psually firm and of good height. There is a succession of shoals and long. stretches of smooth water,
and numerons sites are to be found where a dam could be built to good advantage. The valley is of moderate
width, and is succeeded by a hilly conuntry tolerably well wooded with a young growth. The larger timber has
been mainly eut away to sepply charcoal to the ivon farnaces, and in many places the hills are quite bare.

About half amile above the village of Kent the Kent Iron Company bhas o furnace giving employment to 20
men. A log dam resting partly upon rock and partly upon gravel crosses the river in an irregular line, Water
is conveyed 200 or 300 {feet in a race and a wooden flume, and power is used for two blowers, a pump, and a 4-run

grist-mill; 8 feet fall and perhaps 90 lorse-power are in use, with surplus water at all times.
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“Jrom Kent to Cornwall Bridge, about 8 miles, the general features of theriver remain substantially unchanged.
At Swilt’s Bridge a mile or more b(flow Cornwall Bridge, power was formerly used for over 20 years by a grist-
mill. The dam was located ha'lf a mile up strea‘z.n and water brought down the right bank in a race, which remains
in good condition, except thlut it is overgrown with brush. At the site of the old dam the river is 200 feet or more
in width, and is said to hm_j@ a vbed of solid rock most of the way across. The structure was built of logs with
stone abutments, but has entirely gone to ruin, only a fow logs and scattered stones remainin g. " At the foot of the
race o fall of 12 or 15 feet is available. - The privilege is owned by Mr. Edward Bierce, of Corawall Bridge.

EBstumate of power at Swift’s Bridge.

Flow per
; Drojnace | Setonud,
Stage of river. aren.” average Theoretical horse-power.
" for the 24
honys,

8g. miles. | Oubic feet. § 1 foot fall, | 12 feet yall. | 15 feet fall.

+

Low water, dry FeaT aecveverevnnnn. L 200 20.5 250 44D
Low water, average year 735 330 37.5 450 560
Available 10 months, average year .. .. J 460 52.3 430 7E0

Just above the railroad station at Cornwall Bridge another privilege was formerly ocenpied by a grist-mill, but
all signs of the improvements have vanished. There is a good site for a dam, with rock bottom two-thirds of the
way across and gravel the remainder. The Housatonic railroad skirts the bank a short distance above the rapids,
at an elevation of 11 or 12 feet from low water. On account of danger of flooding the tracks in high water it would
not answer to build & dam more than a few feet high, unless it were given an unusually leng overflow, With a
dam as high as 6 or 7 feet and a race 300 feet long, from 10 to 12 feet fall could be made available. Mr, Benjamin
T. Bierce, of Cornwall Bridge, owns this privilege, including right of flowage and right of way for a canal 300 feet
Jong. The power is a good one, and has the advantage of a very convenient building-site. '

Estimale of power at Cornwall Bridge.

s Flow pler
. second,

DT&]E?HO average Theoretical horse-power.

hd for the 24 !

hours.

Stage of river.

8g.miles, | Cubio feet, | 1 foot fall. |10 feet fall. | 12 faet fall.

Low water, dry year ..coereavrenrnnnns f 260 29.5 200 350
Low water, overago yonr...ooc.ou..eae 724 320 36.4 360 440
Awvailable 10 months, average year.... 1 450 51,1 510 610

There is no pewer in use above Cornwall Bridge until we reach West Cornwall, where Messrs. Mallinson and
Wood own 13 feet fall. The privilege is improved by a log erib-work dam filled in with stone; the dim averages
about 8 feet in height, and has a sloping face, with an apron covered with 8-inch planking. The race is several
hundred feet long, from 12 to 14 feet wide, and from 6 to 8 feet deep. Joseph Mallinson uses power for the
manufacture of shears and seissors and for a grist-mill, and rents some power to & foundery. e has a 60 horse-
power wheel, but does not use more than two-thirds of its power. '

The nest power to be noticed is at Falls Village, where there is a greater concentrated fall than is to be found
upon any other stream of equal size tributary to Long Island sound. The Housatonie there falls abruptly over
limestone ledges, and has a total descent of over 100 feet in a short distance. A little way above the head of the
falls the Housatonic Railroad Company uses about 180 horse-power and from 11 to 13 feet fall in its shops, its
privilege being improved by a dam. .

The main privilege embraces a fall, as nearly as could be ascertained, of 95 feet,(a) and was partially developed
about the year 1850 by the Falls Village Water Power Compéuy. TFrom the head of tha falls a canal was carried
approximately half a mile, with a width of 35 feet and a depth of 6 or 8 feet. It rous close by the railroad track,
on & side-hill, its outer bank being supported by a fine masonry retaining-wall. At the end of this upper level is
a bulkhead, through which water may escape down a steeply-inclined channel paved with stone and cement to
the second or middle level, which is perhaps a quarter of a mile long and of the same cross-section ag the upper
!evel. Trom the second canal there is an escape to the third level. On the course of the latter was designed,
n a natural depression, a large reservoir, from at least two points of which water was to be carried off in canals
for use. After extending these canals for a short distance from the reservoir, work ceased. It is said that a
stop was put to operations by dissensions in the company, and a magnificent power has continued to remain ifle.
It certainly seems a great misfortune that private disagreements should have prevented the f ull development and
use of 5o fine g privilege. It would be an easy matter to divert water into the upper level, a low dam running

—

a Seepage 76, Report of the Department of Publio Forks of New York Cily for the quarter ending June 30, 1879. 815
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across on o ledge being sufiicient for the purpose, It is said that this apper canal leaked more or less when filleg,
It appears to be in good condition, but the bulkheads on this and the second level were constructed of large blocks
of stone supported by timber, and would need to be rebuilt for use, the timber having decayed.

stimate of undeveloped power at Falls Village.

RAINFALL ON BASIN. Fggzvﬂ Dex
- Drainage [ Copgon Theoretical horse.
Stage of river, T T [ i aTED, for Loy power,
) . Spring. }Summcr. Autuum.; ‘Winter, J Year. Tiours,
P . . R = ' : _
TInches. ] Inches. | Inches. } TIaches, ! Inehes. § 8q. wviles, | Cuble feet. § 1 footfall. | 05 fret Sall,
Low WALer, GUF FUOE .ot vt i aran erne e s e e l l ‘ 260 28.40 2,700
LW Water, AVETAZE Nl cvnven snmcaanmossoernrsnnes e 10% 18% 14% 10 48% 044 + 810 3'5. 22 3,350
Available 10 months, QYOG YOIT. .o e cerans cmrrareneees jJ 1 ‘ 420 47.71 4,50

Above Falls Village the stream becomes more flat, and continues so through the town of Sheffield, in
Massachusetts. At Great Barrington we strike npon the principal manufacturing portion of the Housatonic
valley, and thence to the extreme head-waters there is a quick succession of busy little villages, the most important
productions in which are paper and woolen goods. On the east branch, in the town of Dalton, George T. Plunkett,
esq., of Hinsdale, owns 100 feet of unimproved fall; but on the main river between Falls Village and Pittsfield only
one available unoceupied fall was reported, though it is possible there is some other fall entirely unimproved.
The privilege reterred to is owned by Captain Seeley, of Housatonie, and is the one formerly occupied by the
Stockbridge Iron Works., The available head is 23 feet, the power corresponding to which may be estimated as
follows:

Estimate of power at the Stockbridge Iron Works privilege.

RAINFALYL ON BASIN, Flow psr
Stage of river : Drainage :322;‘&6 Theoretical horse-
) . i ; area, for the 24 power.
Spring. | Smmmer. | Autump. | Winter. Yenr. hours

Inches, | Inches. | Inches. | Inches. || Inches. § Sy.miles. | Cubic feet. § 1 foot fall. | 23 feet foll.
Low water, dry year

............................................ l 130 4.8 340
Low water, verage FoAl..coeeueeonn emasererasnetnrose sy, 12 14 16 10 52 284 180 18.2 420
Available 10 months, aveTage Year . cee s varesimemrinannens [P ,‘ 210 23.9 550

In the following table are given a list of the principal water-privileges on the Housatonie river below Pittsfield,

- and a summary of power available at the various unimproved falls, so far as could be learned of them. It isnot

to be suppeosed that all the available fall is here accounted for. But few reliable elevations on the river could be

obtained from which to determine the intervening fall, and there are some portions of its course in which the

descent is comparatively uniform, and where the head to be obtained is mainly determined by the height of dam.
In some such cases estimates of power are given corresponding to one foot of fall:

Principal water-privileges on the Housatonic river below Pittsfield.

ESTIMATED THEORETICAL JIORSE POWER. (@)
Looality. Dr‘x\%&?‘gﬁ Firm. Mapufacture, | Fall. Available 10 Remarks.
ng water, | Low water, ‘Ivl?(lll?ths
Ty year. |average yean, average yéar.
Square miles, Feet.
The various Iprii)vil(‘ﬂ(zi owned
LefioX - vevevrnnvienifornvninonane. Smith P by the Smith Paper Company
0] aper Company LI S are improved by wooden dams
DOucinremnncrrmes]iarcnrcrnoceaeranan [ [/ TR 10 . built at various mm{s in }he
7T RPN PO enello i ast gixty years, and ranging
00 do - 12 4.... ; }‘ram su‘;}é 125 to 160 fect in
T s ISR i 1 R N 15 §. . length and from 4 to ltﬁ i]eet in
D8 TR PR S PPN i U A height, Theeaggregato horse.
° . T 10 power of whecls ap all the
) 57 RO P OU FY [+ (. 9 privileges was stated in 1880
o be about 1,480,
South Lee...o.oonenlonn [, Hurlbut Paper Com- |.... LI PN IO SO Stone dam, huilt in 1673, cost
pany. $6,000; from 800 to 400 horse-
: power of water used,
Stockbridge ......... 284 | Privilece owned by | Unoccapled....... 23 340 420 . G50 Tormerly oecuiped by the Stook-
Captain Secloy, of ridge Tron Works.
Housatonie. ) ‘
Glendalo. ... ..., csssesvanaeannt Chapin & Callender...| Paper (D.......... b1 R SO O s Tse 200 horse-pawer, and can
’ run at full capacity throuphout
the yenr. Have largo surplus
power,
O Adams Mill........... Woolen goods. ... 10 L S PN 300 horse-power used.

a6 a Based upon average flow for the 24 hours.
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Principal water-privileges on the Housatonic river below Pittsfield—Continued.

o T
ESTIMATED THEORRTICAL HORSE-POWLR, (a)
Drainage Firm Manufacture, Fall ] £ 3
ite. . { . . lemarks.
Locality ared. Low water, | Low water, A;’é‘;{i‘};}: 10
dry year, |average year. averago year
s T
Squaremiles. : Teet,
| (. WUUUTUUTIN FOPPOPPP TR Moenument Millg,..... Cotton goods...... 16K ceeeeennannn. [N DR 176 horse-powor used.  0ld dam
Housston : bmilt, in 1760, 144 feet long, 16
feet high.
...... i (V)0PRSI SR B -5 .| 88 horse-power used.
. OwenPaper Company.| Paper ............ 15 .| 80 horse-power uged
Great Barringbon .- |seesveeen s B%’})‘S]’g;}‘;y‘ Waolen | Woolen goods.. ... 1 .| 260 horse-power of wheels in 1880,
Falls VAIAZE. . onvaecfonanamissienas Housatonic  Railroad | Power used ab | 13-18 f..coeoveenn.o. I 180 horse-power of wheels in 1880,
Company. shopa.
veseenrmasne 644 | Privilege partially de- | Unoccupied....... 93 2,700 3,350 4, 530 A splendid power.
Do.... veloped by Falla Vil | - ' plendic power
lages Water Power
Company.
Woat Cornwall couenensnnreniienns Jos, Mallinsen .....-.. Shears_and  seis- 1B . R DO, Not over 40 horse-power used.
sors, Power alse
used for grist-
millandfoundery. )
Cornwall Bridge ..... 724 | Privilege owned by | Unimproved...... 1012 200-350 860440 610-610 | Good building-site in village
: Benjamin ¥, Bierce. ¢ close by railroad.
Swift’s Bridge ....... 735 | Privilege owned by [... do...........l.| 12-15 350440 450-560 030-780 | Formerly used for twenty years
: Edward Bierce, of by grist-mill. Good site for
Cornwall Bridge,. dam. Old race remains.
KDt cacuenrannnnsnnafomanesonninnas Kent Iron Company ..| Powerused forfur- L S P Perhaps 90 horse-power in use.
. . nace and grist- .
mill, .
Rull's Bridgo «....... 792 | Said to be owned in | Unimproved ...... 40-50 §1,270-1,500 1,500-1,890 | 2,230-2,780 Fine privilege; 12 feet fall for-
part by John Bogart, : i merly nsed by iren works.
of Lee, Massachu-
setta.
Gaylordaville . ....... 971 | Privilego owned by |....do............. 10 390 400 680 | 10 feet fall said to be available.
various parties. Pam would need to be 280 feet
' ong.
One mile holow Now 1,088 | J. A. Giddings, jr..... Power used for 7-10 300-430 380-540 530-760 Owner would soll at satisfactory
Milford, C grist-mill, pric(;a. Albout 1730 horse-power
nsed.
Lanesville (New Mil-|.cavvnvnennnn. Bridgeport Wood Fin® | Grinds silien...... b D TR RS F, Power recently developed. 500
ford Ialls). ishing Company. ‘ horse-power to b used.
Southville .. . 1,202 |.. .| Unimproved ...... . b48.8 b60.2 b85.2 | Power formerly used.
Littlo York.......... 1,871 Small power used b54. 5 b68,2 196. 6 | Small settlement.
: for saw-mill and
: cidermill, :
Bennott's Bridge to | 1,496-1,562 |.ocoeeemioieimaaamcann. Unimproved ......[........ b6o b75 b105 | Estimated that two good powers
Birmingham. . : : can be daveloped with from 15
to 20 feet fall each,
birmingham ......... 1,562 | Powerowned by Ousa- | Seedescription.... 22 1,375 1,725 2,400 | Located at tide-water.
tonie Wator Com-
pany.
¢ Based upon average flow for the 24 hours. - b Per foot fall,

TRIBUTARIES OF THE HOUSATONIC RIVER.

THE NAUGATUCK RIVER.

This i3 the largest tributary of the Housatonic, and bas a drainage area of 313 square miles. It heads in the
towns of Goshen and Norfolk, Litchfield county, Connecticut, runs southerly and joins the main river on the east
side at Birmingham, having a length by general course of about 35 miles. It is followed closely from the mouth to
Woleottville, well np toward the head-waters, by the Naugatuck railroad, and is crossed at Waterbury by the
main line of the New York and New England railroad. From thé best information to be obtained the fall from
Waterbury to mean tide at Birmingham, a distance of about 18 miles by river, appears to be something over 230
feet,(«) or an average of about 13 feet per mile. | :

The Nangatuck was examined from the mouth to Waterbury, It ean have but moderate value for power above
that point; in fact, it is there joined by Mad river, which is regarded as more important than the main stream
above their junetion, although its drainage area is much smaller, This probable disparity in value is due to the
two facts that Mad river has a more rapid fall than the Nangatuek and that it is better sustained in the dry
Season.  Both streams are moderately supplied with storage reservoirs. The former has three principal reservoirs
tontrolled by the Mad River Water Power Company: Lily Brook reservoir, of 112 acres; Chestunut Hill reservoir,
80 acres, and Cedar Swamp reservoir, 80 acres. On the upper waters of the Naugatuck are North pond, in Goshen,
said to contain from 300 to 850 acres, from which about 6 feet can be drawn, and Park pond, in Winchester, of 60
Acres, from which an average of 10 feet can be drawn. The subject of further reservoiring the stream has been

. eMrW, G Smith, formerly resident engineer of the Jew Yerk and New England railroad, gives the elevation of the Naugatuek
niver at Waterlury as 242 feet above low water in Boston harbor. a17
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diseussed, but no action bas yet been taken. It is said that there are no natural pouds or marshes of large rize
which could be improved for storage, and it is the opinion of prominent wanufacturers that the expense of TeSUTVoirg
under the cireamstances would be out of proportion to the benefits to be devived.

Throughout the section examined the river has a gravelly bed, over which it runs in shoals and rapids, excep
where interrupted by slack-water from the dams. The valley is narrow and inclosed by bigh bills, wlhich are ip
many places rocky, steep, and even precipitous. So far as was noticed one bank or the other of the stream s nsually
Jow. The character of the country drained is such that the river is rapid in rise and fall and its freshets are heavy,
At Seymour it is said to continue rising about 6 hours after a rain has ceased, and then to begin receding. Tu the
heavy storm of September, 1882, it rose at the rate of about a foot an hour, and fell away again with nearly the
same rapidity. :

The dams on the Naugatuck are nearly all low structures, the falls in use being largely gained by long races;
they are mostly old, and no other explanation of their having been built low was received than that the river is one
requiring strong works, and high dams wounld have been more expensive. It would appear also that, from the
common occurrence of a low banlk for some distance back on one side or the other, higher dams would also have to
be considerably longer than the present ones, and would be more costly on that acconnt. The powers on this river
were generally developed years ago, when the concerns using them were small; the latter have increased greatly in
size, have in many cases ontgrown the stream, and have been obliged to add steam-power. The use of long races
increases the danger of trouble from ice, and it was said by an engineer well acquainted with the river, that they
arc in many instanecs too small to carry the reqnired volume of water, so that when the wheels are being run at
tull capacity they are liable to be drawn down and the working head becomes reduced.

The first water-privilege above the month of the river is owned by the Birmingham Water Power Company,
The dam is a rough timber structure, 7 feet high and perhaps 300 feet long. It extends in two rather irvegular
gections from either shore to an island in the center of the river., The only abutments are piles of loose bowlders,
I'rom the foot of the dam extends an apron of short lengths of logs, below which the river-bed is still further
protected by o mass of loose stone.  The dam is located in the Jower part of the borough of Ansonia. Two races,
soon uniting in a single line, convey water a little over a mile down the west bank to Birmingham, where power
is used by the following principal concerns: : ' :

The Sterling Organ Company, manufacturer of cabinet organs; the Birmingham Bit Company; the Birmingham
Irou Foundery; the Peck, Stowe, & Wilcox Company, rolling-mill and holts; the Howe Pin Company; Summers
& Lewis, furniture; I S. Sawyer, feed-mill; R. M. Bassett, corset supplies; H. & C. B. Alling, woolen-mill.

The fall ab the mills is about 12 feet, subject to some fluctuation from tide-water, which sets up to this privilege,
The permanent flow of the river is assumed at 20 square feet, which is all leased, as well as 20 square feet of surplus
water. According to the census enumerators’ returns, the aggregate horse-power of wheels employed on the
privilege in 1850 was 590. 'Water is regarded here as the principal power, although resort is made to steam for
additional power in low water. The amount, 20 square feet, assumed as the permanent flow of the stream is said
to be somewhat above the real low-water volume, and for from one to three weeks in the year is not realized.

The square toot, to which reference has been made, and the method of measuring it, are thus defined in the
leases:

And the Birmingliam standard siuare foot of water hereby leased shall consist of 144 sqnare inches of aperture, and such aperture
shall he of o puralielogram forin, and situated in the tail-race condueting the water herein granted from the water-wheel where used,
and the water drawn through said aperture under a head of 12 inches from the surface of the water to a line supposed to be drawn
longitudinplly through the middle of said aperture shall constitute the Birmingham standard squara foob of water.

And the said one Birmingham standard square foot ef surplus water hereby leased and the water drawn and used from said reservoir
and canal by said s party of the second part, under other deeds or leases shall be measured in the manner following; to wit, a flume
or troungh shall e construeted inthe tail-race throngh which the water used by said , party of the second part, shall be discharged,
equal in width to the number of square feet of water that the said : or his assigns is or shall be entitled to draw from said reservoir
or canal under a head of one foot, with vertical plank sides at least 18 inches in height and a smooth plank bottom, inclined in the
dircetion of the deseent of the tail-race at the rate of 1 inch in 6 feet, That at o point 18 inches up stream from the lower end of said
e, a square-edged plank 6 tnehes in width shall be placed vertically at right angles to the side of said flume aund 1 foot above the
bottom, forming thereby beneath the plank an aperture of a parallelogram form one foot in height by the width of the {lums,or the
length required under the head of 12 inches to measurs the number of Birmingham standard square feet of water which said ig or
shull be entitled to draw and use; the finme to extend up stream beyond the cross-plank a distance equal at least to onee and onc-half the
width of the thame, and whenever the water discharged through the tail-race ghall fill the aperture beneath the plank and the surface
of the water shall be level with the top of the eross-plank, the water having a freo flow from the end of the flume, thén the quantity
discharged will be the quantity that said or assigns is or shall be entitled to dravw.

Directions are then given in the leases for measuring fractional parts of the amount the lessee is entitled to
draw; amd for measuring the flow in the tail-race by another method.

The next use of power is at Ansonia, a borough of 3,900 inhabitants, The privilege is owned by the Ansonia
Land & Water Power Company. The dam is above the village, and is built diagonally across the river ina
somewhat irregular live between abutments of rubble masonry. It is a timber structure, with a sloping face
planked and having projecting ribs. The bulkhead is of timber with masonry side walls, between which the width
is abouatlé.’() feet. The canal rons down the east bank of the river to the village, where the mills are located; it '“

(]
S
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gome 2 miles long, varies from 59 to 100 feet in width most of the way, and from 5 to 7 feet in depth, TIu part of
its course i widens out 80 that with the pondage above the dam there is an aggregate reservoir surface of probably
80 acres or more.

The entire ¢ head and fall” on this privilege is about 33 feet. Water is drawn from the canal in flumes under
a full head of 30 inches, a square foot of water under that head constituting the standard square foot here, and being
estimated to produce 30 theoretical horse-power. The privilege is assumed to yield 20 square feet of permanent
water and 30 of surplus. Permanent water is considered o be worth $600 per annum per square foot, and surplus
water from $250 to $500 per annum per square foot. The leases are said to be loosely drawn so far as regards defining
the awount of water that may be used, and accurate measurements are not attempted. The brass companies are
the principal owners in the water-power company, and are said practically to manage the water as they please.
Itis even reported that one company has extended its flume out under and then up into the bottom of the canal.

The ordinary power of the privilege is fully in use; in fact, most of the concerns, being of large size, use steam
as well as water, the former being probably the more important source of power here. DBy the enumerators’ returns
a total of 1,600 horse-power of wheels was in use in 1880, All the permanent water, and two-thirds of the surplus,
have heen leased, as follows: '

Lessees of water at Ansonia.

1 Permanent]| Surplus
Company. water. water. Remarks,

Square feet.|Square feet.

The Ansonia Brass & Battery Company ......... 13 10 | Uses steam and water. Manufactures sheet-, bolt-, and ingot-cdpper, sheet brass, brass and
copper wire, ete,

Wallace & SONS. . rien v omoe e rre i i 3 3 | Use more steam. than water.power. Manufacture sheet brass and brass goods.
The Osborn & Cheesman Company .ovveeeurnenen 2 2% | Usoes both stenm and water. Manufactures sheet brass and brass goods,

The Farrell Foundery & Machine Company..... 1 2 | Uses both steam and water. Very extensive works,

The Slade Woolen COmpany. . cemeevvecrvevananas 1 2 | Not in operation.

T B GRFANGD < aevsvevenneronnnsarsnnnssnennnnns|onnasssnannn 1 | Manufactures clock-cases.

O < A 1) 1 e 1

20 213

At Seymour, the next manufacturing point, about 3 miles above Ansonia, there are two water-privileges on the
Naugatuck, The lower is considered equal to aboub 20 square feet of permanent water, and is owned by the
following concerns : ‘

The J. H. Tingue Manufacturing Company, plush goods, 1 square foot; Carlos French, springs, 2 square feet;
the United States Pin Company, 2 square feet; the Humphreysville Manufacturing Company, augers and bits, 3
square fect ; the New Haven Copper Company, 12} square feet. ‘ '

The fall on the privilege is 18 feet. Sufficient water is obtained for the supply of the mills nine months in the
year, but the stream runs very low in summer, No attempt is made to measure the water used. For this power
a great outcropping ledge forms a natural dam stretehing half-way across the river. The rest of the way the dam
is artificial, and is built of stone upon a rock foundation. This portion is about 175 feet long, and contains three
arched openings with gates for drawing down the pond. A timber bulkhead admits water to a short race leading
to the various mills. .

The upper privilege is owned by the Rimmon Water Company and embraces 18 feet fall. The tlow of the stream
is nominally divided into tweltths and is sold at such prices as may be agreed-upon, there being no fixed rate.
All the permanent power has been disposed of. The dam is in two straight sections forming something more than
a right angle, one section having a sloping face and the other a vertical one. Itis a fine structure of stone, and
issupplemented by an embankment, giving a total length of perhaps 1,250 feet, ineluding the 250 feet of roll-way.
The abutments are of rubble masonry, and rise 8 feet above the crest of the dam. Above the latter is a pondage of
about 115 acres. A small race leads down the east bank to W. W, Smitl’s manila paper-mill, where 14 feet head
and 90 horse-power are in use. In dry seasons this mill is short of water from six weeks to three months. The
main race is on the west side of the, river, and supplies the Seymour Manufacturing Company, manufacturer of
brass and German silver and lessee of one-half the flow of the stream; also the Fowler Nail Company, manufacturer
of horseshoe nails and lessee of one-quarter the flow. In the summer of 1881 these concerns were somewhat short
of water for about two weeks, but have not been troubled in that way at any other time, - In 1880 a total of about
700 horse-power of water-wheels was in use at the two privileges here described.

At Beacon Falls the Home Woolen Company has been in operation about two years; it runs 18 sets of cards
and employs 275 hands in the manufacture of fancy cassimeres. The dam is a low structure, presenting an angle
up stream, and abutting against masonry at the east end and a natural ledge at the west. A long race leads
perhaps half a mile down to the mill, where the fall is 22 feet. Since starting, the mill has always had sufficient
water for running at full capacity. '

Between Beacon Talls and the mouth of Beacon Hill brook, a distance of about a mile and a half, the valley
of the Naugatuck is much of the'way very narrow, being shut in by high hills with rocky precipitousmslopes.
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The fall is rapid over a gravelly bed. The railroad follows the west bank, and would probably be in danger of
overflow if a high dani were built. Above Beacon Hill brook the valley is more open again, though its width ig
nowbere great. In the 3 miles between Beacon Falls and Naugatuck village it is probable that two fair powery
might be developed.

The lower privilege at Naugatuck is owned by Lauren Ward, and occupied by L. & W. Ward in the manufacture
of various small brass goods. The establishment is small, and but little power is used—as estimated, not over one.
quarter the amount available. A low wooden dam, 180 or 190 feet long and 18 or 20 inches high, diverts water into 3
race leading to the shop, where it is used on an old-fashioned scroll-wheel running under a head of 5 feet.

It is said that a survey has shown the fall from the top of Ward’s dam down to the mouth of Beacon Hill
brook to be 16 feet, the power corresponding to which is estimated as below :

Bstimated power between Naugatuck and Beacon Hill brook.

; RAINFALL ON DASIN. . Dt I;lgggnpdl:r |
Stage of river. Mron2C | averago Theoretical hnrse-power.
Spring. | Summer. | Autamn, | Winter. Year. f"ﬁ' oglr%_ﬂ

Inches, | Inches. | Inches. Inchés. Inches. | Sq.miles. | Oubie feet. § 1 foot fall, |(a)5feetfall.] 16 foet, Sfall.

Low water, dry FOaT .ocrviiimeeriianavaremnnmsrenn. 70 8.0 |, 40 130
Low wator, ATerage FOar oo crsnvnmacasonman 10} 133 12 10 ] 48 240 90 10.2 60 100
Availablo 10 months, AVOTAZS FEAL « oeveeaeennsann. ‘ , 180 20.4 100 230

4
z A few horge-power already in use under this fall, as noticed above,

The upper privilege at Naugatuck is improved by a log dam b or 6 feet high, from which a race from one-third to
one-half of a milein length runs to the mills. The Goodyear’s Rubber Manufacturing Company and the Goodyear's
India Riubber Glove Manufacturing Company, practically one concern, have 12 feet fall and own 5 square feet of
permanent water, the whole privilege being reckoned at 9 square feet; they also own all the surplus water. These
concerns run two water-wheels, one of 80 and one of 40 horse-power, and have sufficient water for them abont 8
months in the year. The remaining 4 square feet of permanent water is owned by the Tuttle Manufacturing
Company, manufactnrer mainly of hoes, rakes, and forks, ‘

Between Naugatnck and Platt’s mills there is some fall nnimproved, probably enoungh at least for one good
privilege. . . ‘

Two-thirds of the next privilege is owned by the Platt Mills Company and the power used for a grist-mill; and
one-third by Platt Brothers & Co., manufacturers of buttons. A timber dam with a stone apron runs in an irregular
. line across the stream, and a long race leads thence to the mills, where there is a fall of 17 feet.

Between Platt’s mills and Waterbury there is one unimproved privilege (available fall said to be 14 feet),
owned by the heirs of the late Merritt Nichols. ’

Hstimate of power at the Nichols privilege.

Flow pler
. Drainage | BécOnG, Theoretical horse-
Stage of river. area, e, power,
hours.

8q. miles. | Oubic foet. § 1 foot fall. | 14 feet fall.

Low waler, dry year.....oeemeenmunn. 1 I 60 6.8 100
Low water, averafe Year. ........... 212 80 2.1 180
Available 10 months, average yoar. .. j 1 160 18.2 250

The next power is the lower one at Waterbury. It is situated above the mouth of Mad river, and is occupied
by the extensive brass, German-silver, and copper rolling- and wire-mills of the Benedict & Burnham Manufacturing
Company. This concern uses 8 feet fall and a 40 horse-power wheel, for which there is always water enough.

The upper privilege at Waterbury is occupied by the Waterbury Brass Company, manufacturers of brass,
gilding-metal, copper, and German silver. Water-power is here used from both the N angatuck and Mad rivers,
and steam-power in addition. The dam on the Naugatuck is of erib-work filled with ston e, 150 feet long and 5 feet
high. Water is brought to the mill a mile and a half in a race, which enlarges at points so as to give in the
aggregate considerable pondage. A fall of 16 feet is obtained, and power is taken from a 50 horse-power turbine and
a 125 horse-power breast-wheel. Both wheels can be run for not over six months in the year, but there is always
water enough for the turbine alone, ’ ) '

The principal powers above on the Naugatuck, so far as could be learned, are at Thomaston and Wolcottville.
At the former point the Seth Thomas Clock Company has large works. At Woleottville the Coe Brass Company

has 27 feet fall and 150 horse-power. The dam at this privilege was built in 1866 and cost about $18,000; it is
constr}ilgt(z]ted of timber and stone and is 96 feet long and 18 feet high. )
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Mad river, the most important tributary of the Naugatuck, furnishes several valuable powers in the city of
Waterbury, with large falls ranging from 28 to 42 feet. The principal users of power in 1880 were the Waterbury
Brass Company, Rogers & Brother (cutlery), the Scoville Manufacturing Company, the American Suspender
Company, and the Benedict & Burnham Manufacturing Company. The Scoville Company has 42 feet fall and 250
horse-power. The company estimates that the full amount can be realized four months in the year, one-half’
capacity for an additional four months, and for the rgmainin g four months only about one-quarter capacity.

THE 8

HEPAUG RIVER.

This stream rises in the town of Goshen, Litchfield county, Connecticut, flows southerly through the county,
and in the western part of the town of Southbury unites with the Housatonic. Its ‘drainage basin includes 153
sqnare miles. In the town of Washington there is received, from the east, Bantam river, a short stream heading in
Bantam lake, which contains 1,000 or 1,200 acres. The Shepaug railroad runs up the valley of the main stream
from its mouth, and then follows up Bantam river and passes on to Litchfield. The Shepaug river runs over a
gravelly bed and between banks of moderate height. The fallis rapid both in this stream aud in the Bautam
river, but the supply of water seems to be small in the dry season, and the only use of power is by a few saw- and
grist-mills and one or two shops.

Table showing the fall in the Bantam and Shepaug rivers.

. Distance | Rlevation Tall Distance | Tolper
Locality. from above between ;| between helt];:’ e?eu Rewmarks.
mouth. tide, points. points, points.
Miles, Feet. Feet, Miles, Feet.
Bantam lake.. 254 883 The elevations here given
: i % 401 are furmished Ly Mr.
‘Washington .. 16 482 E. B, McNetl}, civil en-
} 17 25} 30.5 {necr, of Litchfield,
PET15:31108 - S 0% 810 e glgo states that at
% 205 Bantam there is a fall of
Mouth of Shepaug ........ 0 105 ) 108 feet in 3,500 feet.

Table of power utilized on the Housatonic river and tributaries.

T = ;
; Kind of milt E E E'E N §
Stream. Tributary to what. State. County. O are, amue ) © g %g ol Remarks,
28| EE | &R
ElE R | B
Al 8 | & <
Feet. | ILP | H P,
Housatonic river ..| LongTslandsound.| Connecticut ....| Fairfield...... Brags.coeeesvvnnnoeaneans £ Y P
-.do ... ceoudo.. eedo L. .| Corsets .. 1 8
.do ... Y P, ..do... | Cotton e vuniiniannnnss 1 250
-.do ...do ....do Dippers and hollow-ware .| 1 [ EET e
.do ceuudlo sdo... el Electro-plating ........... 2 ) 404
..do ... ....do RPN 1+ SRR TFood preparations .. 1 § 4 eneeanen Birmingham: Total horse-
..do... ....do ..do Hardware, carriage . 1 :_'(; 80 |.eeannns power of wheels in use in
-do ... eeendo .. oo L .| Horseshoes . .......... SERN :. }?ﬁ&lﬂ;ﬁ(ff;lﬂldbi‘m‘ﬁ"ms
...do veendo .. -..do Honse-furnishing goods ..} 1 =R ' tailed, 946, In the fall of
A0 el ..do Lo e Iron nuts, bolts, washers, | 2 ﬁ },Eg?ehh{’o )%“fﬁml:; fggﬂ“:fg
and rivets. = fective horse-power by day
...do ....do Needles and ping ......... 1 E and 500 by night.
do ... eeedo .. .| Paper... 1
..do .. odo ., Saw ... 1
-.do ....do TOYB. ccrerimrensannnesaans 1
...do .. do .. . Wood turning and carving.{ 1 4 ] eeiaas
do ... PO [/ S P i1 S, Woolen  covvvnnenanns 1 3 NE
do ... R ) O, New Haven ..| Saw and cider .. 1 .| Little York.
.do eendo Flouring and grist 1 Noew Milford.
A....do voodo .. Tron furnncc..oeeeceenenn. N s N Kent.
..o oo .. Tlouring and grist........ 13
..o ... ....do Cutlery and edge-toola....[ 1
..do.. ....do Flouring and prist... 1 } 13 60 |........ West Cornwall,
do ... o|eaedo .. .| Iron foundery. .... 1 -
-...do ....do .. .. MACHINOrY caeaeeraooasran. 1] 11-18 180 fueecne-- Falls Village.
....do Massachusetts. . Blacksmithing...ee. v 1 .10 10 fiavernen
-.do do COLLOD eemeeemeeamraans 2| 16,10 264 [owernn-n Monument Mills, Great Bar-
. rington.
cenndlo. .o, .. do ..do .. 1 1 100 fooeneens Pittsfiold.
R ..do ..do 6] 108 281 20
............. PPN | SR F . .0 .o senenel POPOL.ciciiniiinieinnn.anl 161 238 2,020 {1,004 :
1018 W P—vor 161 ’ * ' %1
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Table of power utilized on the Housatonic river and tributaries—Continued,

] N P’ .
. ElE | B8 | Hy
Stream. Tributary to what. State. County. Kind Of-argégr%f many- E = *;E% EE Remarks,
QO L= z F’ =] =1
gl 2| % |E
Z & 3 <
Feet. P |H P
Housatonic river ..| Long Island sound | Massachusetts..] Berkshire ...} SBaw .....ocoooointl 8 121 235 Jeeeernnn
Dovreinnnnnnn, PR [+ RPN FORNDY (i SRR RO U1 Wooleént cooovnaenenianann. 10 166 1,108 695
Naugatuck river...| Housatonio river .| Connecticut.....! New Haven...[ Bolts . cooeaviiiiiiaians 1 ( 60 |........
Do vanen. P U (I, R Y, R U S, Corsets and supplies......| 2 22 75 .
Dovriariiemenaideas 0 ievaninanaddiado . RPN VI U SN eno} Funey articles .....ooo..e. 1 5 3
Ddtevnnraarannn. NP 1 cenl0 L RN Y U T Flouring and grist........ 1 60 f........
| 27 YA PR PO PR [ S eeidO oevoss.. f Furniture cooa..oouas. PR S | 20 |iaennnn.
10 7 RPN PR | [ SR B PN 1+ RO Y} (/IO 2D o P, 1 80 80 Birmingham: Total noWar
| 47 S JURY T USRS RE: SO ceilO ennans Tron and steel..ooennvanen. 1 12 20 250 ;‘ogzge]&’l ]%%0’]?3!&‘7’;%%%2:
Doccevivanaao, . [P ¢ { R Machinery............ | 1 150 80 water; 520 horse-power,
Docceenvniiion ceelO e ] OPEANS e, 1 60 |ou.....|| Stesm.
| 815 SRR R U R, Ping.aeeeiienriiiennen R | . 36 24
5 7¢O PR | () SRR IR ;[\ SO RPN 1 I, TO0l8 . cveee eiaeaannaas 2 20 7
| 75 AR PR i I SO FRY'; [+ S, PR U/ I Toys and games ..covuun.. 2 39 10
Doeeeeaanini, RN (NN P [/ I R [ Wuod turningand earving | 1 |) - PP .
| 1 PO [ O B [ S, R [ I Brass and copper, rolled ..| 4|1 1, 0804} 1, 6624 )
51 DS JROY 1 UG R’ (1 S cernas R 4 U S (6117153 - SR 1 ] 8 40 30
11U Y I JOUP & eeellO s areian, e 10 eaenenn..| Clock materials. .......... 1 & 30 80
Dao...... Ceevens ceenlO i ve do ..., venens PR U R Cotton. .o ovuevvavennnnn, 1 gﬁ 40 50 A?‘t‘ao]gga:ﬂfgggle {1&“\;&:{; &;{,
DOweeannnnn, R U U PR [+ RSP, [ [ HardwWars cooeevverennnnn. 1y 5 |5} VA Rt sl "
Doieennrvmannn U V' RN PR I I, PR 0 TR I ¢ (113 13 4y R R 1 ’éé‘) %:ggg lzgx);i%%mtrf'sgg:;ﬁr’
DOweeitemrann. veeellO i, O Y S I I Leather beltingandhose(?)| 1 ] 2
Doooo civiiiiiedo vacnniiinns werllO senniiiits «v.@0 ceveenn..} Machinery 1 _f.; \
) [ 15 S, Wire ..... 1 5}
PR [+ IO Brass and copper, volled ..| 2 |1 %
R T Slacksmithing............ 1]|%
BN T Nails cocenenlnnnnn. {14
.| Needles aud ping.......... 1 :,E Seymeour ; Total water-power
: | JEDS IR Y1} in oo {n 18100 ons o
T ORI Y ' SN SO ST OO 1 A PH0EN e 1158 power.
0T SO A, ' RN ST I I RIS S G SN 1{ls
Do eeennnn (RPN U T, SRS I ST B J Tools caueen .o eanas dalle
[0 1 PO T R PR [ B, .| Vuleanized rubber (%)..... 1) 5 . )
DOeuninainennns weillO e, PR Y 1 S J Woolet ceeriveiiviaeeaan 1 22 .| Beacon Falls.
DOeeeiriiiannns B RN 1 R Small brass goods..... ceed 1 5 Nuugatuek.
Do..eune.. PP PPN 1 PO FY I S Rubber and elastic goods.| 1 120 120 ~ Do
Doseerniinannas RN U R PN [\ I Agricultural implements .| 1 } 12{ 150 80 Do,
Do e SEARN | IR T N L
L 7 SRR RN [ I, Vavasen Brass and copper, rolled ..jal 8 40 leeuen..
o7 TP, Boxes, wooden packing ...[ 2 30 80 [eeeennn
| &7 TR AU ! WS I [ S B .| Brass and copper, rolled ..| 1 27 150 400 | Welcottville.
Do eeeviiennn.. Y I} O R Carriage and wagon mate- | 1 3 12 .
rials. 1
100, vraeneeeartee a0 eanremeacaa] oo oll0 erenannnn ClOCKS e oeenn. v 1 { 29} 107 | 185 | Thomaston.
- P
67 DR PPN | [ S, O Cuilery and cdge-tools....| 1 8 18 liieea...
TSR IR (| SR Flouring and grist...... .8 60 65 fioeeon.n
Douuennnn [T PR (1 IS, . | Furniture..eeeeoooooo.... 1 10 12 feeeinnns
P T Y U I, ] Hardware ceceevvemenn. ... 1 99 50 40
Doewaeennn... velerello el Paper-ceeeninniinneen. 1 10 i1 2 PO
DO vereneneenaliando cieiii ], AW vamninimnieniannns eeed| 10 144 203 l.eaan.n Mainly in Harwinton and Tor-
rington.
5 A RO 1 IR N Wheelwrighting......... | 1 15 15 {eeeanas
Magd river.......... Nauvgatuck viver..|. Brass and copper, tolled ..| 8| 104 755 | 1,020
L ) N LTI Trreva Brassware ................ 1 39 60 40
) P (R Britanninand plated ware | 1 20 80 150
---------------- .| Cutlery and edge-toola....| 1 28 85 leseuean
Paper..... Ceemvrannaeans 2 114 110 jeeeene..
.| Rubber and elastic goeds.! 1 14 120 180
A Tannery e iinn e, 1 13 40 feeeiol..
All other tributa. Bragyware s eesvecvescanan. 1 40 40 To
ries, 1
| TR ;[ IR B Buttons.............. I 3 I 84 7 30

@ Another mill is supplied partly from the Naugatuck and partly from Mad river, having 16 feet fall on the former stream,
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Table of power utilized on the Housatonic river and tributaries—Continued.

" = o .
, = ] @ .
Stream, Triﬁutary to what. State. County. Kind °fn‘(‘,‘§}};§ manu- E -,i ;fé B E Remarks,
205 | EE | 2R
El 2 | % %
- Al & | & i
[ —— e -
Feet. H P | H P
All oilier iributa- Naugatuck river..| Connecticut ....; New Haven... Carpentering . ...... O I T T 30 4
ries. :
DO veeensrnnen PR (s IR R P [ RO R 1, T Carriage and wagon ma- | 2 a2 25 40
torials,
ClockS.cvveinennnnciaannn. 1 a0 30 70
Cutlery and edge-tools....| 5 114 153 50
Tlectrical apparatus and | 1 20 150 40
supplies,
Fangy artieles ............ 2 87 1 T
Tile8.cnee et 1 15 [ 2
Flouring and grist........ 1 16 20 |o......
HardWare ...oovennerenn| 2 40 20 12
LTS o S 2 53 50 110
Machinery.....o.o....... 1 2 30 ...
Needles and pins.......... 2 823 48 |.......
Paper. .o cevennuoriaceenn 1 24 45 32
Rubher boots and shoes...| 1 57 400 850
5110 4 53 68 |........
ANV £ T 2 32 118 30
Umbrellas and canes .....| 1 14 | P
Upholatering .....c.oee_ .. 1 15 b (U PR
‘Wood turping and carving| 1 20 18 faeie...
Carpentering ............. 1 26 [ I P
Cutlery and edge-tools .. | 4 76 80 25
TFlouring and grist ........ 2 50 LY PR
Hardware .......coenen.n. 2 a3 2 e
Hooks and eye8........... 112,16 5 40
{110 N 3 78 87 ool
(5313 1 10 25 30
Sporting goods....... ... 1 28 T I PO
Umbrellas and canes. ..... 1 21 23 25 )
Wheelwrighting..........[ 1 30 27 18 ‘
.| Wood turning and carving| 1 22 L PO
. Woolen.ccoevannnsnens 1 12 80 | 80
Pt;r;;}l»c;xilgﬁm rx;i‘;er Housatonic river .{....do ........... New Haven...| Flouring and grist........ 2 19 70 |eennnn.

T Dol ceerlO e ceellO e O e SAW e s 1 12 L R
Do, [ RN .. WooleNauerseenerricanan 1 16 18 |oeeennn
Doevarninnaan.. RS (s O, - Carriages and wagons ....[ 1 16 16 el
Dooeeniil, P .. Flouring and grigt........| 38 58 LU FOPYPPN
) ¢ oo il . 1 16 30
Do....... . [ [ T .. 8 38 60
Douereeenne, N [ S e - Sporting goods. 1 14 15
Do.cvervnnne. PR (+ IO DU .| Woolen..eveeneannaerae o] 8 38 66 40

ﬁlltt;y")lllllé :‘iigser 8T RN . .| Carriages and wagons ...} 2 27 44 | .
[ R Cutlery and edge-tools....| 1 16 265 '
N1 P, Cigars .. ) P 4
L Cotton. 1 18 51
U T, FileB.crrrn.. 1 20 10
i, S .| Flouring and grist i 99 208
1T R, . .| Tron castings «...co.coo... 1 8 4
i 1 R Kaolin and ground earths.| 1 18 12 |aa..
Ao ..., - SAW seereiacaa e 46 92 7'y A TR
do ...l ...| New Haven... Touring and grist 1 73 12 fieeienes
do ... een eeu@0 ...o.....| Sashes, doors, and blinds. | 1 18 10 [oeninne.
(R R« S SAW eeceeerrnns cemnanaan 3 354 i1 2 ;
(U YOO Y : I\ SO Wood turning and carving| 1 20 10 feeennnns
[ U S Tairfield ,..... Belting and hose, rubber..] 1 41 500 260
N1 ..do..... +«..| Butter and cheeso --...... 1 10 10 10
[ O cee@0 aeveeeo.] Boubtons.ociceiciiiiine] 2 26 16 19
Y 1 S, IO [ RN Carriago and wagon mate- | 1 17 17 15
rials,

Y [ JPPRRRS DI (' N Churps ....... teermnaiaes ) O PO Z: S I

(RO I SOOI ST (' JORRSPOTRRY B¢ 1 111 P 1 30 20 40

N T, IO PR 4 [ P, Cutlery and edge-tools....| 1 12 35 |-iiienn

RPN U, RPN [ RN Flouring and grist........ 12 187 254 |oenienen 393
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Table of power utilized on the Housatonic river and tributaries—Continued.

s B v
| 407 g |8
. X Bl g g | g
Streans, Tributary to what. State. County. Kind Of-a?:’tlllllrg_r manu. E 5 22 E?E Remarks.
25| ¢ | a8
Sl 5 | £ | E
A 3] = -
5 Feet. | H.P. | H.P.
AlL other tributa- | Housatonic river .| Comneeticud ... Fairfield...... Hardware ..... caree s 1 22 : (VPR
ries,
Do.oenn. —————— R 1 ) " R PR : [ R Hat and cap materials ....] 3 28+ 87 120
Do...... [RRSREPS FRN: [ S R ORI T/ R 1Y Paper..... vemnnn| 2 82 105 55
Do vvercinnnnns TN (I deweedlo conianil . Sashes, deors, and Llinds..| 1 103 12 &
15 70 RN FSMI T DO 1S PR 11 SR 4 Baw ... . g 246 166
2 5T VRN PRRPRN ;I SRR G PO I RN S Wheelwrighting ...... .2 33 16
Doeeanennn wranefeen@0 ciiviinannnnc) e do cooeas ... Litehfield. ... .| Agricaltural implements .} 3 ‘48 22
Do veinaanan R AP [ T DY | 1) SO v... Blacksmithing............ 1 8 10
3 T PR 1 R, P L T | (| I, Chewing-tobacco, ... 1 21 15
Do. ..... Crmeaen B, 1 SN Y T UL SN [ S  Cutlery and edge-tools. .| 2 39 37
1 DRI PR 11 S R R NPT | 1 IO, Tlowring and grist. 18 348 507
R 1T Y PR T I Tuarniture ....... 1% I N P, 17
[ (T R 1S R Tron castings .. 2 29 35
P U RN EORY (¢ I Iron and steel .. o 92 383
R (S I 1 Machinery . .......... ..l 2 70 3L
PR ) RS Y s [ IR Marble and stone work ...[ 2 17 13
[N (P veello D PADRT e e 2 38 a7
oo eeeeiiiideoodo ... .| Sashes, doors, and blinds..| 4 68 g
DR 1 Y PR [ SR Saw ..... 18] 8104 431
[P 1 SR SODOY' [ SO 1) 1 18 40
vt el [N | Tannery ...... . 1 8 4
PR RN FRPON | {+ IO Wheelwrighting.......... 1 20 12
el eiinaaaa JRO {1 I, Wooden handles.......... 1 18 24
New York ...... Dutchess ..... Cuarriages and wagons ....| 1 3 10 |eeeoo..-
.-..do Joeerlo eevee.. . Flouring and grist........ 5 83 180 |....... .
P [ PO 11 IO Sashes, doors, and blinds. { 1 ki W0 ...
-..do S DY [ D SAW veciinimerainiianaas 5 85 72 Jeeen.n
veedo .| Columbia..... Flouring and grist........ 1 11 3 |oeaonn
ceelo crren o0 ] BB e 3l 82 55 levenen..
Massachusetts..| Berkshire ....| Agricultural implements .| 4 73 50 |eienn.-
Cordage and twine........ 1 11 30 jeeenen.-
Flouring and grist........} 17 283 538 ........
ceereartiana I DR I R Tarpitore ....ccoceeennn... 1 17 16 feeeo..-
oLl [P PO 1 S . Iron and steel ... ...... 1 17 40 120
PR [« RN Kaolin and ground earths.| 1 4% 80 |oeeeons
Maclinery.ceoceveeeeann. | 2 16 27 20
Paper......e.... FOTPORN 8 885 713 697
Plaster soveeaseeceneiiand 1 13 50 fieeeonen
AW i inn i, 30 5404 700 82
Sh0AAY «oevnenenenns e 1 1n 32 25
.| Wood-pulp ceeeecinarann.. 2 33 70 30
Woolen....c.oeeunn ceaneas [} i 1684 - 678 610

324
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V.—THE NORWALK RIVER.

This is a small stream lying in the southwestern part of Connecticut, and emptying into Long Island sound
below South Norwalk. Its course is mainly through the towns of Ridgefield, Wilton, and Noywalk; the drainage
pagin is 16 miles long, 5 miles wide in the broadest part, and includes about 58 square miles. ‘The Danbury and
Norwalk railroad follows the stream closely through the greater part of its length.

The conntry embraced within the water-shed of the Norwalk river has a hilly surface. The stream itself has a
large fall, amounting to 826 feet from the extreme sonrce to the mouth, but being without storage reservoirs it runs
very low in the dry season; for eight or nine months in an average year most of the mills have water enough, but
for two or three months in the summer season there is a very scanty supply, hardly more than enough some of the
time, as stated at one mill, for washing wool. Severe winter iveather also brings down the stream, and it is at
times low for a month from that cause. ’

In the town of Ridgefield there is a small reservoir of perbaps a dozen acres which, years ago, when the mills
were much smaller, was a substantial help to the stream, but it is regarded as of little consequence now, and no
attemtion has been paid to it for 15 years.

Itis claimed that 15 or 20 miles from the month—thatis, in the upper waters—a reservoir might be constructed
at a cost of $20,000 which would be sufficient to carry the mills through dry weather, but they are generally
provided with steam-engines and make no active movement toward reservoiring the stream, although it iy evident
that the power could be much improved thereby.

On the Union Manufacturing Company’s dam, 140 or 150 feet long, the depth in freshets is frequently 3 or 4
feet, and in extreme cases b feet. Ice forms 10 or 12 inches thick in the mill-ponds, but usually rots before going out.

The lowest privilege on the river is that of the above-mentioned compuny, at Norwalk. There was formerly
adam 5 or 6 feet high Lelow this, but on account of backwater it was purchased by the Union company and
abolished.” This ecompany manufactures felt cloth and has also 6 sets of cards on fancy cassimeres. The dam ig
of rubble masonry and has a rock foundation, The fall is 21 feet 6 inches. Power is derived from a 120 horse-
power overshot and a 75 horse-power turbine wheel. In low water the supply is insufficient for running even the
turbine, and a 200 horse-power double engine is employed.

The stream is rather flat above until we reach Winnipauk, There the first power is oceupied by the Lounsbury
& Bissell Company, manufactarer of felt goods, its works being equivalent to a 13-set woolen-mill. The dam
is un old structure of cement rubble-work. The head used is 12 feet, under which a turbine of 80 or 90 horse-power
is run about one-half the year, while for two or three months it cannot be operated at all. 7

Next in order are the Norwalk Mills, using 18 feet fall and manufacturing fancy cassimeres; they run 12
sets of cards. The dam is of cement rubble, the head-race 600 to 700 feet long, and the tailrace say 250 feet.
Power is taken from an undershot wheel 22 feet 9 inches in diameter and rated at 180 horse-power; it can be run
about nine months in the year, but steam is relied upon the remainder of the time.

The stream was not examined above this point; there were reported to be oceasional small saw- and grist-mills
above Winnipauk, but no concerns of importance except at Georgetown, where the Gilbert & Bennett Manufacturing
Company uses power in the manufacture of wire cloth.

Table showing the fall in the Norwalk river.

Flevation feanl Distance Fall per
Locality. of water- | yopween | between milo
surface Joints vints between
abovetide.| T ' P * pointa,
Feel, Feet. Miles. Feet.
Sourae of atream. .coveevueeeennanron 826
}ooam
Branchville..ocouviiemeemneaniaeen 400 } a5 12 50.5
GeOTZBtOWN . .cvvvevennansnnnns e 375 I
: §ooms
Cannon's .co.ocieiivrrneiiieaieaes 220 } 2
R0 1 L RPN 181 % 57
South Wilton.comeenveniievanaennns 124 § 20
Norwalk Mills - voocrvannnnarneaaane 104 } 5 12 18.3
Winnipauk .cooveiviiaiennaes SSCRITR 80 } 5
Norwalk Dridgo....cvvvemenneenvannas 22 } 9
~ Mouth of stream..ceeseiercrecan oent 0

3%
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Table of power utilized on the Norwalk river and tributaries.

3 H
18 |¢ |8
3 % B % .
Stream. Tributary {o what. State. County. Kind ogﬁé&gf mana- E ;; §§ E‘E
£ 5|58k
ElE |2 | B
7l a | & <
Feet, | AP, | W P,
Korwalk TIYer . vevennveerae wemenaaann Sagheg, doors, and blinda. ... 2 17 2.,
(23 2 28 60 f........
Toys and gamaes . 1 20 100 |.......,
Wire ..ovnvaenns 1 9 10 foennnn.
.| Wirework . 1 18 50 80
.| Woolen........ . 3 563 456 445
Tlouring and grist.......... 1 16 12
(7 PR 2 82 19
Wood turning and carving.. 1 10 18
Table of power utilized on sundry small streams tributary to Long Island sound.
T P i
1318 |2
) ‘ Kind of mill or manu ‘g‘ "5 ?S i
Stream. Tributary to what, State. County. facture. g ?3 é _?‘*_" E.E
=] - ] S
a 13 & <
Feet. | HWP. | I P,
New Haven...{ Cotton.ucorreaveenaiaacen., 1 8 40 80
PPN I IO FireaTms . coeuecvaesensnnann 1 34 fe 160 |........
Jemanllo L oiaans Flouring and grist.......... 1 8 W0 ...,
--.do. | Hardware .cc.coeoccaevennn.. 1 10 30
..o’ .| Iron forgings ...... 1 ] 94,20 02
wado . .| Needles and pins .. 2 84| 18
...do. ABRaW. e .| ot 87 [
..do. ..| Silk.. e P I § 7 15
o Buttons ..ocvviiiaaiiiiinea 4 54+ 45
........................ Cutlery and edge-tools......{ 1 |.cu..... i1 O O
....................... . vaeedl0 .........| Flouring avd grist..........| 8 283 | 106 |.eee.nn.
5 SOOI SN . - S : SRR Tron CABEINES < -neeermaesrnen L I (R 10 [oeecennn
......... Mattresses and spring beds | 1 4% 6
Paper..ceeviiiiian i 1 14 80
Trunks and valises ......... 1 43 12
Wheelwrighting f N PP 3
Cotton . 2 24 38
Flouring and grist .......... 8 m 202
BAW i imnes 7 95 117
Wood turning and carving..| 1 10 [ J SR,
WOoolen.sveasovanneevennnans 1 18 60 13
Flouring and grisé.......... 4 74 100 l..oevees
5521 o) R Y 2 42 100 70
BAW vorneriieirriiaraae & 78% 69
Agricultural jimplements ...] 1 15 16
Boxes, CigAT vaereeunuunnes 1 20 5
Boxes, wood packing......- 1 26 25
Britannia and plated ware..; 1 20 20
Carriages and wagons ..._.. 1 10 0 Jeereees-
Flouring and grist.......... 6 70% K
Iron bolts, eto 1 | 11 20 Jeeerane-
Matehes -cveerinnaninnenens 3 81 [i}3 110
PAPET vavraeimmcnrnercncnnun 4 87 200 87
......... Printing and publishing ....| 3 84+ G

SAW i i a 88 127

......... Sporting goods....cnooooonl| 1 10 18 |
......... Tin-, copper-, and sheet-iron-| 1 10 10 feeeeere-
] ware,

....................... veeellOaeinnicii .80 eeen o | Wheolwrighting..oo.oceenl] 1 12 g5 |..
..................................... veee@0 ...eoo..] WindowDlinds and shades..] 1 18 8 8
Wood turning and carving..| 1 10 18 faeneneer
RS O S 2 3544 44 25
Carriages and wagons ...... 1 13 8 loveeans .

@ On tributaries,
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Table of power utilized on sundry small streams tributary to Long Island sound—Continued,

157

i 3|8 |8
= E & 2
i Kind of mill or manu- '5 % 2% g
Stream. Tributary to what. Stato. Connty. facture, s 5 28 b
208 | BB AR
Bl 22
& 3] g <
) . Feet. | H.P.| H.P.
Varlons other small streams......... Long Island sound..........| Connecticut....... Fairfield...... Chil((llreu’s earriages and 1 10 6 feeenen..
sleds,
OO 1 OO I 0 1) - S, 1 14 15 eveeraen
[ 1 Dye-woods, dye-stuffs, and 1 3 225 1,500
extracts.
«do .| Flouring and grist..........| 15 182 286
..do . .| Batsand caps veevnevnnianan. 1 10 18
c...do .. .| Hat and cap materials ...... 1 12 30
weeudo . .| Iron and steel «...oovnnan.. 2 15 205 85
-.do ... .| Iren muts, Lolts, washers, | 1 405 135 |........
and vivets,
P« [+ R Machinery. ..o veemaecennnn | S PP G . 8
ol Paper....o.cceviiiiiminnaan, 3 66 130 |eeeeenen
([ IO PUIPS.ccceieniescnecansnnas 1 15 85 feueionnn
P (< T, SHW oo ieicic i aaracvanna 9 136 DT 2 PO
vdoeaaae. T0018 cenevriurennesraanennen 1 28 35 Jeea.....
R s S Wirework «..covvemevecncnn- 2 21 26 Jeeienna
200 eanio...| Woolen. oo eeiiiiiiaiiian., 4 69 216 200
.| New York... .| Westchester..| Buttong.....o.oeeacnannaaas, 1 4 13 25
JRR [ TR FN ..do -. .| Flouring and grist.......... 7 128 174
de-edo RN PR T I ..| Iron forgings. ... 1 13 28
S PP [\ IR F ..do .. .| Lithographing....ccucven- - 1 7 10 .
S L Y 1 TR .71 4 474 b 0 PO
Connectiocut ...... Fairfield...... Flouring and grist (@) ---..- 2 13 [1}: J O
@ Tide-milla.
kg
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Summary of power utilized on streqmg

[From the Thames river on the east, to

COTTON-MILLS SILE-MILLS. WOOLEN-MILLS, PAPER-MILLS,
[ [l T ——
& : . o = : = ; = >
2 E £ = 5 g 2| B g g1 % g
River. B g . g g £ . g 5 2. g g % .
9 | kg L be | ks - S 8 1wl kq H
o B 29 EE & bk c & B
3 =] g9 B o] &9 B 8 S 9 g o] 5
ey %] = W - 3 1
] = B B 3 B £ & B 3 14
m | B < 5 | B < w | B < = | B <
H.P. H. P. H P, o, D H. P H. P H. P, H. P,
1 [ The Thames river tributaries........... 82 16,422 6, 001 10 143 22 58 B, 044 1,736 13 1,307 60
2 t The Conneoticnt ¥iver and tributaries .. 881 16,434 4,370} 13 517 851y 17 8,378 2,763 § 104 | 23,528 2,084
4 | The Quinnipige river and tributaries...... Haesann weereenmeilocnnnsoes foseaar]ineien VR PN RO R PREPR, L R P S
4 | The Housatonio river and tributaries ........ 6 705 50 2 65 30 23 2,120 1,425 34 4,460 2,878
5 | The Norwalk river and tributaries cac.. ... reaes [N FUUPRREN A ceveenennn 3 455 LL1:7 MR IR I
6] Al Other BLIGAME oo e ivevnevnenas mmeas nanrsnmnnans ] 78 80 1 15 7 320 5] 10 460 445
! S
] Totad ceeeenns arvesivemrresrsessaannnnaen PR 179 33,630 9, 501 26 740 a3 | 108 16,317 6,703 | 161 20, 825 4,017

With unimportant exceptions, the figures given in the table are based upon the census enumerators’ returns,

Norte.—The same remark may be made here that bas already been made in connection with the table of utilized power on the
of the mills running only at irregular intervals; and that, since paper-mills are usually operated night and day, the power credited to
manufacturing industry should therefore really rank first, in the region we are considering, in respect to the extensive use of water-power,

It iz aleo to be said that the item of ¢ auxiliary steam-power” is introduced mainly to show the extent to which steam- and water-power

for many of the mills enumerated, located on small streams, rely upon stewm as an important, and even the major, portion of their regular

The division of weolen-mills includer also a fow worsted-milla,

The division of various metal-working establishmenis comprises blackesmithing, lock- and gun-smithing shops, brass and iron founderies,
britannia- and plated-ware, bronze statuary, clocks, coffin-trimmings, cutlery and edge-tools, dippers and hollow-ware, electrical apparatus
nails, needles and pins, pumps, saws, serews, scales aud balances, sewing-machines and sewing-machine materials, springs, steam fitting

The division of various wood-working establishments comprises earpentering, cooperage, wheelwrighting, and wood-turning and carving
bebbins, canes, carriages and wagons, carriage and wagon msterials, chairs, chaizr-stock, ehildren’s carriages and sleds, churns, coffing
materialy, rules, sashes, doors, and blinds, shoe-pegs, spools, washing-machines and clothes-wringers, wheelbarrows, wooden handles, and

The division of sundry other establishments comprines Wleaching and calendering, dyeing and cleaning, electro-plating, lithographing,
repairing shops, and establishments for the mapufacture of baskets, rattan- and willow-ware, leather belting and hose, boots and shoes,
chewing-tobaceo, cigars, combs, cordage, corsets, drugs and chemicals, emery-wheels, explosives and fire-works, fancy and paper boxes
whetstones, hosiery, horse-Llankets, kaolin and ground earths, Jeather-bhoard, linen, matiresses and spring Leds, mosquito- and fly-nets,
elastic goods, vuleanized rubber,rubber boots and shoes,rubber Lelting and hose, shoddy,soap and candles, spectacles, sporting goods,
materials, wood-pulp, and wool extract.
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wibutary to Long Island sound.

on the west, both inclusive.]

the Bronx
P - .
" . . GRISH g VARIOUS METAL-WORKING | VARIOUS WOOD-WORKING | SUNDRY OTHER ESTAB-
FIOVRING. m‘g‘i_l’ SAW-MILLE. ESTABLISHMENTS. ESTABLISHMENTS, LISEMENTS. TOTAL.
PR B 5 " + ' .
) , : . = g & = g 5 = 5 = : 5 = -
08 ¢ |40 % 0§ |l 2 [21%F ¢ O|E|%F | (&% |¢§
z 5 2. =4 g . D g g g By ] & & . g 8 % ] 8 B
Elos s | < B o5 1 Eng S ] B o8 | % Er S Bus g
T 8% | pE | o 2 g | £ | a3 B2 1 2 |- 2% B | o) g8 | BB b S | 8% BE
Lo e o =
g 8% g2 £ &7 | 2R 12| & 23 15| 8% | 2 (5] &% | S8 £ ( & | 4-
308 0% LB E O R O|ELE OJE |El: 1B o|ElEo|EOlEl:O|E
ElE 3 1= E < w | B «1 mojF < w | B < = | B <d
HP | HP H.P.| HP H.P | HP HP.| BHP HP | HP E.P.| H.P
w1 1887 0 09| 2,167 s o7 687 47 30 549 45| 83| 2,867 385§ 420 | 90,528 7,363 |1
sz | 11,59 ors | 7e4 | on194 1,208 § 256 10,547 | 2117) 413| 10,842 1,354| 220 8007 907 | 2,208 | 118,026 | 16,047 | 2
f 08 Jeeeeeeens 7 217 feeeenann 22| 1,812 03| 5 67 B2 ST IO 40| 2,218 018 | 8
82| 2614 20 110 2,528 82 96 6747 ( 50| 86| . 87 77{ 6| 2,808 1,502( 442 20,150{ 10,724 {4
1 12 oeeen 4 70 2 60 2 3 40 |oenereennd| 1 100 L.ns o 14 746 525 | 5
46| 1,186 [oeeenns 35 586 20 885 us| 1 223 128] 16 206 | 1,539 51| 4,008| 20556
oo | 17,300 308 [ 1,040 | 82,701 } 1,330 | 428 | 10,638 | 8408} 500 | 12,278 1,619] 825 | 14,237 | 4,423 }3,805 | 176,881 | 38,232

and represent the power in use in 1880.

Connecticut river and tributaries, nainely, that the power credited to saw-mills, while large, is not all in continuous use, very many
them should e largely increased in reckoning npon the same basis of daily working-hours common aniong other mills. The paper- -

are combined in the same establishments, and is not to be taken as a proper measure of the deficiencies of the streams in the dry season;
niotive power, rather than merely as supplying the lack of power due to summer low water.

Dbrass and copper rolling-mills, and establishments for the manufacture of agricultural implements, bells, bits and gimlets, brass-ware,
and supplies, files, ire-arms, general hardware, hooks and eyes, horseshoes, iron forgings, iron bolts, nuts, washers, and rivets, machinery,
and heating apparatus, stencils and brands, swords, tin-, eopper-, and sheet-iron ware, watch and clock materials, wire and wirework,
shops, planing-mills, and establishments for the manufacture of billiard and bagatelle tables, cues and materials, cigar- and packing-hoxes,
and other undertakers’ goods, excelsior, furniture, general house-furnishing goods, matches, models and patterns, picture molding, piano
woeden ware. -

marble and stone, ealico printing, printing and publishing, soapstone, and wool-grading and scouring worke; tanneries, watch- and clock-
loot- and shoe-findings, bricks and tiles, broems and brushes, butter and cheese, buttons, carpet yarns, crashes, twines, and bagging,
and other faney articles, fertilizers, food preparations, gloves and mittens, gunpowder, hats and eaps and hat and cap materials, hones and
mueilage and paste, musical instrnments and materials, patent medicines and compounds, plaster, preserves and sauces, rubber and
sturch, stationery goods, tape, toys and games, trunks and valises, umbrellas, upbolstering materials, vinegar, whips and lashes, whip
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